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ADVERTISEMENT. 



Th3 attention of Teachers is respectfully invited to the Revised 

EwjtONS of 



MMt%' iriij^mBtual §txm 



FOR SCHOOLS AND ACADEMIES. 



1. DA VIES' PRIMARY ARITHMETIC. 

2. DAVIES' INTELLECTUAL ARITHMETIC. 

8. DAVIES' PRACTICAL 'ARITHMETIC. (SLATED.) 

4. DAVIES' UNIVERSITY ARITHMETIC. (SLATED.) 

5. DAVIES' PRACTICAL MATHEMATICS. (SLATED.) * 



The above Works, by Charles Dayies, LL.D., Author of a 
Complete Course of Mathematics, are designed as a full Course of 
Arithmetical Instruction necessary for the practical duties of busi- 
ness life; and also to prepare the Student for the more advanced 
Series of Mathematics by the same Author. 

The following New Editions of Algebra^ by Professor Dayies, are 
oonimended to the attention of Teachers: 

1. DAYIES' NEW ELEMENTARY ALGEBRA AND KEY. 

2. DAVIES' UNIVERSITY ALGEBRA AND KEY. 
8. DAVIES' BOURDON'S ALGEBRA AND KEY. 



Eotorod according to Act of Congress, In the year ono thonaand eight hundred and 

sixty-four, 

BT CHARLES DAVIES, 

In the Clork*6 Office of the District Court of the United States for the SoT.lhern 

District of New York. 



TO 



THE TEACHERS OF THE UNITED STATES, 



THIS 



TREATISE ON ARITHMETIC, 

THB LAST OF A SEBIB8 OF W0BK8 DESIGNED TO LESSEN THE LABOB 
AND DJPBOYE THE SYSTEMS OF TEACHZNG, 

18 

BBSPEOTFULLY DEDICATED, 

* 

BY 

THE AUTHOR. 

ir n OIRRED AS A TOKEN OF HIS GRATBFUL AFPBEOIATION OV THE INDUIAENOE 

WITH WHICH HIB OTHER W0BK8 HAVE SEEK SEOEIVED, AND AS A TESTDCOMT 

or HIS BEOARD FOB THOSE WITH WHOM HE HAS LONG SEEN A OO- 

IJLBOBEB IN THE WOBK OF PUBUO IKfTBUOriail 



PREFACE. 



Science, in its popnls^ signification; means knowledge re- 
daced to order ; that is, knowledge so classified and arranged 
as to be easily remembered, readily referred to, and advan- 
tageonslj applied. More strictly, it is a hwwledge (f laws, 
relations, and principles. 

Arithmetic is the science of nmnbers, and the art of applying 
numbers to all practical purposes. It is the foundation of the 
exact and mixed sciences, and an accurate knowledge of it is an 
important element either of a liberal or practical education. 

It is the first subject, in a well-arranged coarse of instruc- 
tion, to which the reasoning faculties of the mind are applied, 
and is the gnide-book of the mechanic and man of business. 
It is the first fountain at which the yoxmg votary of knowledge 
drinks the pnre waters of intellectual truth. 

It has seemed, to the author, of the first importance that 
this subject should be carefully treated in our Elementary Text- 
books. In the hope of contributiog something to so desirable 
an end, he has prepared a series of arithmetical works, em- 
bracing four books, entitled. Primary Arithmetic ; Intellectua 
Arithmetic ; Practical Arithmetic ; and Uniyersity Arithmetic— 
the latter of which is the present Tolume. 

Primabt Arithhetio. This first-book is adapted to th 
capacities and wants of young children. Sensible objects ar 
employed to illustrate and make familiar the simple combina- 
tions and relations of numbers. Each lesson embraces one 
combination of numbers, or one set of combinations* 
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Intellectual Arithmetic. This work is designed to present 
a thorough analysis of the science of nnmbers, and to form a 
complete coarse of mental arithmetic. I haye aimed to make 
it accessible to young pupils by the simplicity and gradation 
of its methods, and to adapt it to the wants of adyanced 
students by a scientific arrangement and logical connection, in 
11 the higher processes of arithmetical analysis. 

Practical Arithmetic. Great pains haye been taken, in the 
preparation of this book, to combine theory and practice ; to 
explain and Qlustrate principles, and to apply them to the com- 
mon business transactions of life — to make it emphatically a 
practical vx>rh. The student is required to demonstrate every 
principle laid down, by a course of mental reasoning, before 
deducing a proposition or making a practical application of a 
rule to examples. He is required to fix and apprehend the 
unit or base of all numbers, whether integral or fractional — 
to reason with constant reference to this base, and thus make 
it the key to the solution of all arithmetical questions. It is 
hoped, that the language used in the statement of principles, 
in the definition of terms, and in the explanation of methods, 
will bd found to be clear, exact, brief, and comprehensive. 

UNrvERSiTT Arithmetic. This work is designed to answer 
another object. Here, the entire subject is treated as a science* 
The pupil is supposed to be familiar with the simple operations , 
in the four ground rules, and with the first principles of frao 
tions, these being now taught to small children, either orally or 
from elementary treatises. This being premised, the language 
of figures, which are the representatives of numbers, is care- 
fully taught, and the different significations of which the figures 
themselves are susceptible, depending on the manner in which 
they are written, are fully explained. It is shown, for example, 
that the simple numbers in which the value of the unit increases 
from right to left according to the scale of tens, and the De- 
nominate or Compound numbers in which it increases according 
to a varying scale, belong to the same class of numbers, and 
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that both maj be treated ander the same rules. Hence, the 
rules for Notation, Addition, Subtraction, Multiplication, and 
Division, have been so constructed as to apply equally to all 
numbers. This arrangement, which the author has not seen 
elsewhere, is deemed an essential improvement in the science of 
Arithmetic. 

In developing the properties of numbers, from their elemcn 
uiry to their highest combinations, great labor has been be 
stowed on classification and arrangement. It has been a lead- 
ing object to present the entire subject of arithmetic as form- 
ing a series of dependent and connected propositions : so that 
the pupil, while acquiring useful and practical knowledge, may 
at the same time be introduced to those beautiful methods of 
reasoning which science alone teaches. 

Great care has been taken to demonstrate every proposition 
— to give a complete analysis of all the methods employed, 
from the simplest to the most difficult, and to explain fully 
the reason of every rule. A full analysis of the science of 
Numbers has developed but one law; viz., the law which con- 
nects aU the numbers of arithmetic with the unit one, and 
which points out the relations of these nwmj^s to each other. 

In the Appendix, which treats of Units, Weights, and Meas- 
ures, &c., the methods of determining the Arbitrary Unit, as 
well as the general law which prevails in the formation of 
numbers, are fully explained. I cannot too earnestly recom- 
mend this part of the work to the special attention of Teach- 
ers and pupils. 

In fine, the attention of Teachers is especially invited to this 
work, because general methods and general rules are employed 
to abridge the^ common arithmetical processes, and to give to 
them a more scientific and practical character. In the present 
edition, the matter is presented in a new form ; the arrange- 
ment of the subjects is more natural and scientific ; the methods 
have been carefully considered; the illustratioife abridged and 
simplified ; the definitions and rules thoroughly revised and cor- 
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reeled ; and a very large nnmber and variety of practical ex- 
amples have been added. The subjects of Fractions, Propor- 
tion, Interest, Percentage, Alligation, Analysis, and Weights 
and Measures, present many new and valuable features, which 
are not found in other works. 

A Key to the present work has also been published for the 
:use of such Teachers as may desire it, — prepared with great 
care, containing not only the answers and solutions of all the 
examples, but a full and comprehensive analysis of the more 
difficult ones. 

The author has great pleasure in acknowledging the interest 
which Teachers have manifested in the success of his labors : 
they have suggested many improvements, both in rules and 
methods, not only in his elementary, but also in his advanced 
works. The recitation-room is the final tribunal, and the intel- 
ligent teacher the final judge, before which all text-books most 
stand or fall. 

€k)LUMBiA Cqllbgb,) 
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UNIVERSITY ARITHMETIC. 



^^^ 




Definitions. 
1. A Unit is a single thing, or one. J) (k^^^pij^ 
J I ^ 2. A Number is a unit, or 9. collection of unitL . . i 

3. Science treat^of the properties and relations of things : * 
^ Art is tlje practical apnlication of the prindples pf Science. 

4. Arithmetic is the ScilCTice of Numbers, and rfSo the Art ^ 



of applying numbers to pitfctical purposes. ^ 

6. A Proposition is something to be done, or demonstrated. 

6. An Analysis is an examination of the separate parts 
of a proposition. 

7. An Operation is the doing of something with numbers. 

8. A Rule is the dkection for performing an operation. 

9. An Answer is the result of a correct operation. 

Operations of Arithmetic. 

10. There are, in Arithmetic, five fundamental operations: 
Notation and Numeration, Addition, Substraction, Multiplica 
tion, and Division. 

1. What is a Unit? — 2. What is a Number ?^ — 3. Of what does Science 
treat? What is Art?— 4. What is Arithmetic ?— 5. What is a Proposi- 
tion?— 6. What is an Analysis?— 7. What is an Operation ?— 8. What 
is a Rule ? — 9. What is an Answer ? — 10. How many fundamental opepi 
ations are there in Arithmetic ? What are they ? 
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Expressing Numbers. 
11. There are three methods of expressing numbers z 

1. By words, or common language ; 

2. By letters, called the Roman method ; 

3. By figures, called the Arabic method. 

Expressing Numbers by Words. 

One. 



One and one more 








, Two. 


Two and one more 








Three. 


Three and one more 








, Four. 


Four and one more 




• 




Five. 


Five a,nd one more 








Six. 


Six and one more 








Seven, 


Seven and one more 








. Eight. 


Eight and one more 








Nine. 


Nine and one more 








Ten. 



Each of the words, one, two, three, four, &c., expresses a 
number, and denotes how many units are taken. These words 
are generally called numbers ; though, in fact, they are but 
the names of numbers. 
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NOTATION AND NUMERATION. 

13. Notation is the method of expressing numbers, either 
by letters or figures. 

Numeration is the art of reading, correctly, any number 
expressed by letters or figures. 

There are two methods of Notation : the one by letters, the 
other by figures. The method by letters is called the Roman 
Notation; the method by figures is called the Arabic Notation. 
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Roman . Notation. 

14. In the Roman Notation, seven capital letters are nsed* 
They express the following yalues : 



I 



V 

fire, 



X 

tec 



flftj, 



C D M 

one Ato one 

hnndred, nnndredt thouMnd. 



All other numbers are expressed by combining these letters, 
according to the following principles : 

1. Every time a letter is repeated, the number which it de- 
notes is repeated. 

2. If a letter denoting a less number be written on the right 
of one dieting a greater, the number expressed will be the 
sum of the numbers. 

3. If a letter denoting a less number be written on the left 
of one denoting a greater, the number expressed will be the 
difference of the numbers. 

4. A dash ( — ), placed over a letter, increases the number 
for which it stands, a thousand times. 

Roman Table. 



I 




One. 


T.XVX 


. Eighty. 


n 




Two. 


xc 


. Ninety. 


iir 




Three. 


c 


. One hundred. 


rv 




Four. 


CC 


. Two hundred. 


V 




Five. 


CCC 


. Three hnndred. 


VI 




Six. 


cccc 


. Four hundred. 


vn 




Seven. 


D 


. Five hundred. 


Vlil 




Eight. 


DC 


, Six hundred. 


IX 




Nine. 


DCC . 


. Seven hundred. 


X 




Ten. 


DCCC. 


. Eight hundred. 


XX 




Twenty. 


DOCCC 


S . Nine hundred. 


XXX 




Thirty. 


M 


. One thousand. 


XTi 




Forty. 


MT) . 


. Fifteen hundred. 


L 




Fifty. 


MM . 


. Two thousand. 


TiX 




Sixty. 


V 


Five thousand. 


\i\\ 




Seventy. 


X 


. Ten thousand. 


Note. — 'I'his Notation was used by the Ro 


mans; hence its name. It 


is still used \ 


for dj 


Bites, nninbering 


chapters, 


pages, &c. 
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Express the following 

1. Eleven. 

2. Fourteen. 

3. Sixteen. 

4. Seventeen. 
6. Nineteen. 

6. Twenty-two. 

T. Twenty-eight 

8. Twenty-nine. 

9. Thirty-three. 

10. Thirty-seven. 

11. Thirty-eight. 

12. Forty-three. 

13. Forty-seven. 

14. Forty-nine. 
16. Fifty-six. 

16. Fifty-eight. 

17. Fifty-nine. 

18. Sixty-five. 

19. Sixty-nine. 

20. Sixty-seven. 

21. Seventy-five. 

22. Seventy-six. 



Examples 
numbers in Roman ]^otation : 

23. Eighty-one. 

24. Eighty-seven. 

25. Eighty-nine. 

26. Ninety-four. 

27. Ninety-five. 

28. Ninety-seven. 

29. Ninety-nine. 

30. One hundred and fifteen. 

31. Seven hundred and fifty. 

32. One thousand and sixty. 

33. Two thousand and forty. 

34. Five hundred and sixty. 

35. Nine hundred and sixty 

36. Six hundred and ninety. 

37. One thousand and fifty. 

38. Four thousand and four. 

39. Six thousand and nine. 

40. Nine thousand and nine. 

41. Eight hundred and six. 

42. Six hundred and eight. 

43. Eight thousand and six. 

44. Two thousand and one. 



11. How many methods are there of expressing numbers ? What are 
they? 

12. What does each of the words, one, two, three, &c., denotes 
What are these words generally called? What are they, in fectt 

13. What is Notation? WTiat is Numeration? How many method 
f Notation are there? What are they? 

14. How many letters does the Roman notation employ? Which an 
they? What value does each represent ? What is the effect of repeat 
ing a letter ? What is the number, when a letter denoting a less number 
is placed on the right of one denoting a greater ? What is the number, 
when a letter denoting a less number is placed on the left of one de- 

notinff & ^eater? What is the effect of placing a dash over a leUer? 
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Arabic Notation. 

15. Arabic Dotation is the method of expressing numbers 
by figures. Ten figures are used, and they form the Alphabet 
of the Arabic Notation. They are, 






1 


2 


3 


4 


6 


6 


T 


8 


9 


MOght, 


one, 


two. 


tlire«, 


four. 


fire. 


«ix. 


86T0lk, 


elBht, 


nine. 



The naught, 0, is also called cipher. It denotes no number 
mt the absence of a thing. Thus, if there are no apples in a 
basket, we write, the number of apples in the basket is 
The other nine figures are called Significant Figures, or Digits 

Orders of Units. 

16. We have no single figure for the number ten. We 
therefore combine the figures already known. This we do by 
writing on the right hand of 1: 

Thus, 10 

which is read, ten. 

This 10 is equal to ten of the units expressed by 1. It is, 
however, but a single ten, and may be regarded as a unit, ten 
times as great as the unit 1. It is called, a unit of the secf^nd 
order. 

17. When two figures are written by the side of each other, 
the one on the right is in the place of units, and the other in 
the place of tens, or of units of the second ordeft\ Each unii 
of the second order is equal to ten units of the first order. 

When units simply are named, units of the first order o*v 
clways meant. 

¥ 

Units of the second order are written thus : 



One ten, or . . . . 
Two tens, or twenty. 
Three tens, or thirty. 
Four tens, or forty, , 
Five tens, or fifty, . 



10 
20 
80 
40 
60 



Six tens, or sixty, . . . 

Seven tens, or seventy,. . 70 

Eight tens, or eighty, . . 80 

Nine tens, or ninety, , . 90 

One hundred, . • « « «'\S:^ 
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18. To express ten units of the second order, or one hundred^ 
we form a new combination : 

Thus, . . . . . . . 100 

by writing two ciphers on the right of 1. This number is read, 
one hundred, and is a unit of the third order. 

We can now express any number less than one thousand. 

In the number two hundred and fifty-five, tliere 
are 5 units, 5 tens, and 2 hundreds. Write, there- 
fore, 5 units of the first order, 5 units of the second 
order, and 2 of the third; and read from the right, 
units, tens, hundreds; and from the left, two hundred 
and fifty-fim. 






2 5 5 



In the number five hundred and ninety-five, there 
are 5 units of the first order, 9 of the second, and 
five of the third ; and it is read from the right, units, 
tens, hundreds. 

In the number six himdred and four, there are 
4 units of the first order, of the second, and 6 of 
the third. 



III 

5 9 5 



3 OB 43 
III 

6 4 



The right-hand figure always expresses units of the first 
order; the second, units of the second order; and the thirds 
units of the third order. 

19. To express ten units of the third order, or one thousand^ 
we form a new combination ; 

Thus, ....... 1000 

by writing three ciphers on the right of 1. This number is 
read,'*07ze thousand, and is a unit of the fourth order. 

We may now form as many orders of units as we please : 

A single unit of the first order is expressed by . . , . 1 

A unit of the second order by 1 and 0; thus, . , , . 10 

A unit of the third order by 1 and two O's ; . . . . 100 

A unit of the fourth order by 1 and three O's; . • . . 1000 

A unit of the fifth order by 1. and four O's ; . . . . 10000 

And so on, for units of higher orders. 
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Hence, the following principles: 

Ist. The same figure expresses different units according to 
the place which it occupies: 

2d. Units of the first order occupy the place at the right; 
units of the second order , the second place; units of the third 
order, the third place; and the unit of any figure is deter 
mined by the number of its place: 

3d. Ten units of the first order make one of the second, 
ten of the second, one of the third; ten of the third, one oj 
the fourth; and so on for the higher orders: 

4th. When figures are vrritten by the side of each other, 
ten units in any one place make one unit of the place next 
at the left. 

Examples in Writiiig the Orders of Units. 

1. Write T units of the 1st order. 

2. Write 8 units of the 2d order. 

3. Write 9 units of the 4th order. 

4. Write 3 units of the 1st order, with 9 of the 2d. 

15. What is the Arabic Notation? How many figures are used? 
What do they form? Name the figures. What does express? 
What are the other figures called? 

16. Have we a separate character for ten? How do we express ten? 
To how many units 1 is 1 ten equal ? May ten be regarded as a single 
unit? Of what order? 

17. When two figures are written by the side of each other, what 
place does the right-hand figure occupy? The figure on the left? 

\When units simply are named, what units are meant? 

18. How do you write one hundred? To how many units of the 
second order is it equal? To how many of the first order? How may 
it be regarded? Of what order? How many units of the third order 
in 200? In 600? In 900? 

19. To what are ten units of the third order equal? How do you 
write it ? How do you write a single unit of the first order ? How do 
you write a unit of the second order? Of the third? Of the fourth? 
Ten units of the first order, make what ? Ten of any order, make what ? 
When figures are written by the side of each other, how many unlta 
of any place make one unit of the place next to \^i'a \^t\.1 
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5. Write 9 units of the 3d order, with 6 of the 2d, and 1 
of the 1st. 

6. Write units of the 2d order, 8 of the 1st, with 4 of 
the 3d, and 1 of the 4th. 

I, Write 8 units of the 6th order, T of the 4th, 9 of the 
5th, of the 3d, 2 of the 2d, and 1 of the 1st. 

8. Write 8 units of the 8th order, 6 of the Tth, of the 
1st, 3 of the 2d, 4 of the 3d, 9 of the 4th, of the 6th, and 
2 of the 5th. 

9. Write 4 units of the 10th order, 8 of the Tth, 3 of the 
9th, 2 of the 8th, of the 6th, 3 of the 1st, 6 of the 2d, 
of the 3d, 1 of the 4th, and 2 of the 5th. 

10. Write 3 units of the 2d order, 2 of the 1st, 9 of the 
3d, of the 4th, 9 of the 9th, 6 of the 8th, T of the 7th, 
of the 6th, and 4 of the 5th. 

II. Write 3 units of the 11th order, of the 10th, 8 of 
the 4th, of the 5th, 2 of the 6th, of the Tth, 3 of the 
8th, 4 of the 9th, 1 of the 3d, 2 of the 2d, and 3 of the 1st. 

12. Write 3 units of the 12th order, 6 of the 11th, 3 of 
the 8th, 7 of the 6th, 2 of the 4th, and 1 of the 2d. 

13. Write 5 units of the 13th order, 8 of the 12th, of 
the 9th, 6. of the 7th, 8 of the 3d, and 12 of the 1st. 

14. Write 7 units of the 14th order, 5 of the 13th, 6 of 
the 12th, 5 of the 10th, 7 of the 8th, 9 of the 6th, 5 of the 
4th, and 8 of the 1st, 

15. Write 9 units of the 15th order, 4 of the 13th, 8 of 
the 9th, 2 of the 6th, 7 of the 3d, and 2 of the 2d. 

16. Write 6 units of the 16th order, 9 of the 12th, 7 of 
the 9th, 4 of the 7th, of the 6th, 8 of the 4th, 9 of the 
5th, and 2 of the 2d. y 

17. Write 8 units of the 20th order, 5 of the 18th, 6 of 
the 13th, 4 of the 11th, 9 of the 9th, 1 of the 17th, 4 of 
the 5th, and 9 of the 3d. 

IS. Write 6 units of the 10th order, 5 of the 8th, 9 of 
^^ 6th, of the. 4th, and 1 of the 1st 
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19. Write 9 units of the 18th order, and then diminish the 
figure of each order by I till you come to and include ; then 
increase the figure of each order by 1, till you reach the first 
order ; and then read each order. 

Ntuneration Table 

7tfa Period. 6ih Period. 5th Period. 4th Period. Sd Period. 2d Period. Ist PeriaL 
Qaiutillioiu. Qnadrillioiu. Trillions. Billions. Millions. Thousands. Units. 



i 



3 

Q 



•8 



U 



Ct-4 

O 



7 




OD 



E-1 



i 



OD 



a 

Q 



n 11 

W ^ B 

2 16.686 




•§ 



I i 

•8E 

IE 



■9 « § 

n ^ ^ 



E-i I • 



OB 



8 6,80 



5 

I 

W H P 



4.625 



Notes. — ^1. Numbers expressed by more than three figures are writ- 
ten aod read by periods, as shown in the above table. 

3. Each period always contains three figures, except the left-hand 
period, which may contain one, two, or three figures. 

8. The unit of the first, or right-hand period, is 1 ; of the second 
period, 1 thousand; of the third, 1 million; of the fourth, 1 billion; 
and so on, for periods, still to the left. 

4 To QiiintHlions succeed Sextillions, SeptDlions, Octillions, Nonil- 
lions, DedUions, Undecillions, Duodecillions, &c. 

5. The pupils should be required to commit, thoroughly, the names 
of the periods, so as to repeat them in their regular order from left 
to right, as well as firom right to left. 

6. Formerly, in the English Notation, six places were given to 
Millions. They were read. Millions, Tens of Millions, Hundreds o 
Millions, TTiousanda of Millions, Tem of Thoufarvda of Millions, Hundreds 
of Thousands of Millions. This method produced great irregularity in 
the Notation, as it gave three places to the units of the first two periods 
(viz.: units and thousands), and six places to the next denomination. 
The French method, which gives three places to the unit of each i^etlcyL^ 
is fully adopted in this country, and must boou "bewsai^ \vkvs«w»Jv, 
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Notation and Numeration. 

Rnle for Notation. 

I. Begin at the left hand and write each period in order, 
U8 if it were a period of units: 

II When the number, in any period except the left-hand 

'*eriod, can be expressed by less than three figures, prefix one 

or two ciphers; and when a vacant period occurs, fill it with 

ciphers. 

Rule for Numeration. 

I. Separate the number into periods of three figures each, 
beginning at the right hand: 

II. Name the unit of each figure, beginning ai the right : 

III. Then, beginning at the left hand, read each period as 
if it stood alone, naming its unit. 



Examples for Practice. 
Express the following numbers in figures. 

1. Six hundred and twenty-one. 

2. Fire thousand seven hundred and two. 
8. Eight thousand and one. 

4. Ten thousand four hundred and six. 

6. Sixty-five thousand and twenty-nine. 

6. Forty millions two hundred and forty-one. 

t. Fifty-nine millions three hundred and ten. 

8. Eleven thousand eleven hundred and eleven. 

9. Three hundred millions one thousand and six. 

10. Sixty-nine billions three millions and two hundred. 

Let the pupil point off and read the following numbers ; then 
write them in words : 



11. 


97 


16. 


32046601 


21. 


78423670 


12. 


326 


n. 


90464213 


22. 


7403026054 


13. 


3302 


18. 


47364291 


23. 


21704080405 


24, 


65042 


19. 


4037902169 


24. 


21896720421 


15. 


U2604: \ 


20. 


91046302 


25. 


8140290308097 
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26. 


850468046T023 


29. 


30461214302704 


2T. 


90403040T20156 


30. 


167320410341204 


28. 


1T2304T36893210 


31. 


2164032189765421 



Let each of the above examples, after being written on the 
blackboard, be analyzed as a class exercise ; thus — 

1. In how many ways may the number 97 be read? 
1st. The common way, ninety-seven. 

2d. We may read, 9 tens, and 7 units. 

2. Im how many ways may 326 be read? 

1st. By the common way, three hundred and twentynsix. '^ 
2d. Three hundred, 2 tens, and 6 units. 
3d. Thirty-two tens, and six units. 

3. In how many ways may the number 5302 be read? 
1st. Five thousand three hundred and two. 

2d. Five thousand, three hundred, tens, and 2 units. 
3d. Fifty-three hundred, tens, and 2 units. 
4th. Five hundred and thirty tens, and 2 units. 

4. In 65042, how many ten thousands? How many thou- 
sands ? How many hundreds ? How many tens ? How many 
units? 

6. In 742604, how many hundred thousands? How many 
ten thousands ? How many thousands ? How many hundreds ? 
How many tens? How many units? 

Let the pupil express the following in figures: 

a2. Forty-seven quadrillions, sixty-nine billions, four hundred 
and sixty-five thousand, two hundred and seven, 

33. Eight hundred quintiilions, four hundred and twenty-nine 
millions, six thousand and nine. 

34. Ninety-five se^^tillions, eighty-nine millions, eighty-m*n 
housand, three hundred and six. n 

35. Six quintiilions, four hundred and fifty-one billions, jBixty 
five millions, forty-seven thousand, one hundred and four. 

36. Nine hundred and ninety-nine billions, sixty-^^^ \sv^J^\^x5a»^ 
eight hundred and forty-one thousand, four Yvxm^i^^ ^\A ^<s^«vv» 
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Formation of Ifumbers. 

20. One refers to a single thing, and has no reference 
to kind or quality. It is called an Abstract Unit: hence, 
An Abstract Number is one whose unit is abstract. 

21. A Denominate Number is one whose unit is named, 
or denominated : thus, three feet, four dollars, five pounds 
are denominate numbers. 

22. A Concrete Number is a denominate number which 
carries with it the idea of matter ; as six pounds, 
one ton. 

23. A Simple Number is a single unit, or a single collection 
of units, either abstract or denominate. 

-Two numbers are of the same denomination when they have 
the same unit ; and of different denominations when they have 
different units. 

24. A Compound Denominate Number is one expressed by 
two or more different units; as, 1 yard 2 feet 6 inches. 

Laws of the Units and Scales. 

25. We have seen that when figures are ^vn'ittcn by the side 
of each other, thus, 

6 T 8 9 4, 

the language implies that ten units, of any place, make one unit 
of the place next to the left. 

When figures are written to express English Currency, thus, 

£, 8. d. fax. 
4 IT 10 3, 

the language implies, that four unitu of the lowest denomination 



20. To what does one refer? What is it called? To what does one 
foot refer? What is it called? What is an Abstract Number?— 
21. What is a Denominate Number? — 22. What is a Concrete Num- 
ber?— 23. What is a Simple Number? "When are two numbers of the 
same denomination? When of different denominations? — ^24. What 
2s a Compound Denominate Number? 
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make one unit of the next higher ; twelve of the second, one 
of the third ; and twenty of the third, one of the fourth. 

When figures are written to express Avoirdupois weight, 
thus. 



T. 


cwt 


qr. 


lb. 


oz. 


dr. 


27 


IT 


2 


24 


11 


10 



ho language implies, that 16 units pf the lowest denominatio 
make one unit of the next higher; 16 of the second, one o 
the third ; 25 of the third, one of the fourth ; 4 of the fourth, 
one of the fifth; and 20 of the fifth, one of the sixth. All 
the other compound denominate numbers are formed on the 
same principle: hence, 

We pass from a lower to the next higher denomination 
by considering how many units of the lower make one unU 
of the next higher, 

26. A Scale is a series of numbers expressing the law of 
relation between the different units of any number. There are 
two kinds of scales — Uniform and Varying, 

A Uniform Scale is one in which the law of relation between 
the units, at any step of the scale, is the same. 

A Varying Scale is one in which the law of relation between 
the units is different, at different steps of the scale. 

The Units of a Scale, at any step, are denoted by the num- 
ber of units of the lower denomination which make one unit of 
the next higher. 

25. When several figures are written by the side of each other, what 
does the language imply ? 

In the English Currency, how many units of the lowest denomination 
make one of the next higher ? How many of the second make one oj 
the tLird ? How many of the third, one of the fourth ? 

In Avoirdupois weight, how many units of the lowest denomination 
make one of the next higher? How many of the second, one of the 
third? 

26. What is a Scale ? How many kinds of scales are there ? NamA 
tliem. • What is a Uniform Scale? What ia a'VarjVxig ^ca^a*V 

a 
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Uniform Scale of Tens. 

27. If we write a row of I's thus: 

d ^' i 

« § I § e I . 

§gEi §§?3 §§^ §s-a 
w^s m^^ WHH WHP 

111, 111, 111, 111, 

tlie language of figures expresses that the unit of each place 
increases from right to left, according to the scale of tens. 
This is called the decimal system of numbers, and the scale is 
uniform. 

United States Currency. 

28. United States Currency affords an example of a system 
of denominate units, increasing according to the scale of tens: 
thus, . . 

S P P o S 
11.111 

in which ten units of any denomination make one unit of the 
next higher. 

The dollars are denoted by $, and separated from the dimes, 
cents, and mills by a period (.), called the decimal point. 

Varying Scales. 

29. K we write the well-known signs of the English Cur- 
•ency, and place 1 under each denomination, we shall tiave 

£ B. d. &r. 
1111 

27. If several figures are written by the side of eacli other, what doea 
Iho language express ? What name is given to this system of numbers ? 
What is the scale ? — ^28. How do the different units compare with each 
other In United States Currency? 
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The signs, £ s. d. and /ar., denote the value of the unit 1 
in each denomination ; and they also determine the relations be- 
tween the different units. For example, this simple language 
expresses the following ideas : 

1st. That the unit of the right-hand place is 1 farthing ; of 
the place next at the left, 1 penny ; of the next place, 1 shilling ; 
of the next place, 1 pound : and 

2d. That 4 units of the lowest denomination make c:ie unit 
of the next higher; 12 of the second, one of the third; and 
20 of the third, one of the fourth. Hence, 4, 12, and 20 are 
the numbers which make up the scale. 

30. K we take the denominate numbers of Avoirdupois weight, 

we have 

T. cwt. qp. lb. oz. dr. 

111111 

in which the units increase in the following manner : viz., count- 
ing from the right, 16 units of the lowest denomination make 
1 unit of the next higher ; 16 of the second, 1 of the third ; 
25 of the third, 1 of the fourth ; 4 of the fourth, 1 of the fifth ; 
20 of the fifth, 1 of the sixth. The scale, therefore, for this 
class of denominate numbers, varies according to the above law 
If we take any other class of denominate numbers, as the Troy 
weight, we shall have a different scale, and the scale will continue 
to vary as we pass from one class of numbers to another. But 
in all the formations, we shall recognize the application of the 
same general principles. 

31. There are, therefore, two general methods of forming the 
different systems of integral numbers, from the unit one. The 
first consists in preserving a uniform law of relation between 
whe different units. If that law of relation is expressed by 10, 
we have the system of decimal or common numbers. 

29. Is the scale viilbrm or varying in the English Currency ? Name 
the units of the scale at each change of denomination. — 30. Name the 
units of the scale, at each step, in the Avoirdupois weiglit. Naiaa -^^sou 
also in the Apothecaries weight? 
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The second method consists in the application of known, 
though varying laws of change in the units. These changes iu 
the units, produce different systems of denominate numbers, each 
of which has its appropriate scale. 

Integral Units of Arithmetic. 

32. The Integral Units of Arithmetic are divided into eight 
classes : 

1. Units of Abstract Numbers ; 

2. Units of Currency; 

3. Units of Length, or Linear Units ; 

4. Units of Surface ; 

5. Units of Yolume, or Cubic Units ; 

6. Units of Weight ; 
t. Units of Time ; 

8. Units of Angular Measure. 

First among the units of arithmetic is the abstract unit 1. 
This is the primary base of all abstract numbers, and becomes 
the base, also, of any denominate number, by merely naming the 
particular thing to which it is applied. 

Of the Signs. 

33. The sign =, is called the sign of equality. When placed 
between two numbers, it denotes that they are equal ; that is^ 
that each contains the same number of , units. 

The sign + , is called plus, which signifies more. When placed 
between two numbers, it denotes that they are to be added 
together. Thus, 3 + 2 = 5. 

The sign — , is called minus, a term signifying less. When 
placed between two numbers, it denotes that the one on th 
right is to be taken from the one on the left. Thus, 6 — 2 = 4. 

31. How many general methods are there of forming numbers from 
the unit one? What is the first? What is the second ? — 32. Into lioMf 
maujr classes axe the Units of Arithmetic divided ? Name them. 
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The sign X, is called the sign of mvMiplicatmu When 
placed between two numbers, it denotes that they are to be mul- 
tiplied together. Thus, 12 x 3, denotes that 12 is to be multi- 
plied by 3. 

The parenthesis is used to indicate that the sum or difference 
)f two or more numbers is to be regarded as a single number. 
Thus, (2 + 3 + 6) X 6, 

shows, that the sum of 2, 3, and 6, is to be multiplied by 6. 
And (5 - 3) X 6, 

denotes that the difference between 5 and 3, is to be multiplied 
by 6. 

The sign -h, is called the sign of division. When placed 
between two numbers, it denotes that the one on the left is to 
be divided by the one on the right. Thus, 4 -r- 5, denotes that 
4 is to be divided by 5. 

Properties of the 9's. 

34. In any number, written with a single significant figure, 
as, 4, 40, 400, 4000, &c., the excess over exact 9's is equal to 
the number of units in the significant figure. For, any such 
number may be written thus, 

4 = 4. 
Also, . . . . . . 40 = (9 + 1) X 4, 

400 = (99 + 1) X 4, 

4000 = (999 + 1) X 4, 

^&c., &c., &c. 

Each of the numbers 9, 99, 999, &c., contains an exact num- 
ber of 9's; hence, when multiplied by 4, the several products 
will contain an exact number of 9's : therefore, 

33. What is the sign of Equality? Wliat is the sign of Addition 
What of Subtraction? What of Multiplication? For what is the pa- 
renthesis used? What is the sign of Division? 

34. Wliat will be the excess over exact 9's in any number expressed 
by a single significant figure ? How may the excess over exact O's be 
found in any number whatever? 






80 REDUCTION OF 

The excess over exact 9's, in each number, is 4 ; and the 
same may be shown for each of the other significant figures. 

If we write any other number, as 

6253, 
we may read it, 6 thousands, 2 hundreds, 6 tens, and 3. Kow, 
the excess of 9's in the 6 thousands, is 6 ; in 2 hundreds, it is 
2 ; in 6 tens, it is 6 ; and in 3, it is 3 : hence, in them all, it 
is 16, which is one 9, and 7 over : therefore, 7 is the excess 
over exact 9's in the number 6253. In like manner. 

The excess over exact 9's, in any number whatever , is found 
by adding together the significant figures, and rejecting the 
exact 9^ s from the sum* 

Note. — It is best to reject or drop the 9, as soon as it occurs : thus, 
we say, 3 and 5 are 8 and 2 are 10; then, dropping the 9, we say, 
1^ to 6 is 7, which is the excess ; and the same for all similar 
operations. 

1. What is the excess of 9's in 48101 ? In 61498 ? 

2. What is the excess of 9's in 9412021 ? In 2104962 ? 

3. What is the excess of 9's in 81049612? In 4981051 ? 

'] 

REDUCTION. 

35. Reduction is the operation of changing a number from 
one unit to another, without altering its value. 

36. Reduction Descending is the operation of changing a 
number from a greater unit to a less. 

37. Reduction Ascending is the operation of changing a 
number from a less unit to a greater. 

38. If we have 4 yards, in which the unit is 1 yard, and 
wish to change to feet, the units of the scale will be 3, since 
3 feet make 1 yard ; therefore, the number of feet will be 

4 X 3 = 12 feet. 



35. What is Reduction?-— 36. Wliat is Reduction Descending? —37. 
VVhat is Reduction Ascending? 
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If it were required to reduce 12 feet to inches, the unitB of thi 
scale would be 12, since 12 inches make 1 foot : hence, 

4 yards = 4 x 3 = 12 feet = 12 x 12 = 144 inches. 

If, on the contrary, we wish to change 144 inches to feet, and 
then to yards, we would first divide by 12, the units of the 
scale in passing from inches to feet ; and then by 3, the uiii; 
of the scale in passing from feet to yards. Hence, 

1st. To reduce a number from a higher unit to a lower 

Multiply the units of the highest denomination by the number 
of units in the scale, and then add to the product the units of 
the next lou)er denomination, Proceed in the same manner 
through all the denominations tUl the nwmber is brought to 
the required denomination. 

2d. To reduce a number from a low&c unit to a higher; 

Divide the given number by the number of units in the scale, 
and set dovm the remainder, if there be one. Divide the quo- 
tient thus obtained, and each succeeding quotient in the same 
manner, till the number is reduced to the required denomina- 
tion: the last quotient, with the several remainders annexed, 
will be the answer. 

Examples. 

1. Reduce £Z 14s. 4d. to pence. We first multiply the ^£3 
by 20, which gives 60 shillings. We then add 14, making 74 
shillings : we next multiply by 12, and the product is 888 pence : 
to this we add 4d. and we have 892 pence, which are of the 
some value as £Z 14s. 4d. 

If, on the contrary, we wish to change 892 pence to pounds, 
shillings, and pence, we should first divide by 12 : the quotient 
is 74 shillings, and 4d. over. We next divide by 20, and the 
quotient is i£3, and 14s. over: hence, the^ result is i23 14s. 4d., 
which is equal to 892 pence. 

The reductions, in all the denominate numbers, are made in 
the «ame manner. 
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2. In £5 5s., how many shil- 
lings, pence, and farthings? 

£5 5s. 
20 



^ 105 6 shillings added 
12 



1260 
4 



5040 

Here the reduction is from a 
greater to a less unit. 

4. In 34 T. 16 cwt. 3 qr. 
19 lb., how many pounds? 



34 

20 






696 
4 


16 cwt. added. 


278T 
25 


3qr. 


added. 


13954 
5514 


191b, 


added. 


69694 lb. 





3. In 5040 farthings, how many 
pence, shillings, and pounds ? 

4 ) 5040 farthings. 
12 ) 1260 pwice. 
2|0 )10|5 shillmgs. 
£5 5s. 

In this example, the reduc 
tiop is from a less to a greater 
unit. 



5. In 69694 lb., how many 
tons, cwt., qr., and lb. ? 

25 ) 69694 

4 )2181 qr. . 19 lb. 

2|0 )69|6 cwt. . 3 qr. 

a4 T. . . 16 cwt. 

Ans, 34 T. 16 cwt. 3 qr. 19 lb. 



6. In $426, how many cents ? How many mills ? 

1. In 36 eagles 8 dollars and 6 dimes, how many cents? 

8. In 8150 mills, how many dollars and cents? 

9. In 43 eagles 3 dollars and 5 mills, how many mills? 

10. In £31 9s. 8d., how many pence ? 

11. In 1569 farthings, how many pounds, shillings, pence 
,and farthings? 

12. In 1 T. 14 cwt. 1 qr. 20 lb. Avoirdupois, how manj 
pounds? 

13. In 15445 lb. Avoirdupois, how many tons, cwts., qrs., 
and Ihs. f 
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14. How many grains of silver in 4 lb. 6 oz. 12 dwt, and 

Igr-? 

15. How many pounds, ounces, pennyweights, and grains of 
gold in 704121 grains? 

16 In 5Bc)l| 13132 gr. Apothecaries' weight, how 
!ijany grains ? 

J1. In 114941 grains, how many pounds, ounces, drams, 
scruples, and grains? 

18. In 6 yards 2 feet 9 inches, how many inches? 

19. In 5 miles, how many rods, yards, feet, and inches? 

20. In 2130 inches, how many yards, feet, and inches? 

21. In 56 square feet, how many square yards? 

22. In 355 perches, or square rods, how many acres, roods, 
and perches? 

23. In 456 square chains, how many acres? 

24. In 3 A. 2 R. 8 P., how many perches ? 

25. In 14 tons of round timber, how many cubic inches f 

26. In 31 cords of wood, how many cubic feet? 
21. In 56320 cubic feet, how many cords? 

28. In 151 yards of cloth, how many nails? 

29. In 192 ells Flemish, how many yards? 

30. In 91 yd. 3 qr., how many ells English ? 

31. In 4 hhd. wine measure, how many quarts? 

32. In 1560 pints, wine measure, how many hogsheads? 

33. In 1 hogsheads of ale, how many pints? 

34. In 14304 half-pints of ale, how many barrels? 

35. In 31 bushels, dry measure, how many pints? 

36. In 2110 pints, dry measure, how many bushels? 

31. In 2 solar years of 365 d. 5 h. 48 m. 48 sec, each, how 
many seconds ? 

38. How many months, weeks, and days in 254 days, reckon- 
ing the month at 30 days? 
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ADDITION. 

39. Addition is the operation of finding the snm of two or 
more numbers. 

The Sum of two or more nnmbers, is a number contiiining as 
many units as all the numbers taken together. 

Operations of Addition. 
The operations of Addition depend on four principles, viz.: 

1. A single number expresses a collection of like nnits. 

2. Like units alone can be added togetber; that is, units must be 
added to units, tens to tens, dollars to dollars, &c 

3. Every number expressed by two or more figures, is the sum of 
its various units. 

4. The sum of several numbers is eqifid to the sum of all their parts. 

1. What is the sum of 169 and 48T ? 

IT uoiu *ti «uv/ utuu vx ivrv «.x»v* ^^ • * OPERATION. 

Analysis. — ^Write the numbers, so that the like units 16 9 
may Ml in the same column, thus: 4 8 1 

Sum of the units ..... 16 

Sum of the tens 14 

Sum of the hundreds .... 1 1 

Entire snm 12 5 6 

The example may be done in another way, thus: 
Set down the numbers as before: then say, 7 and 9 
are 16: set down 6 in the units* place, and the 1 ten operation. 
under the 8 in the column of tens. Then say, 1 to 8 16 9 

are 9, and 6 are 15. Set down the 5 in the column of if 

tens, and the 1 hundred in the column of hundreds. 

We then add the hundreds, and find their sum to be I ^ o 
12 : hence, the entire sum of 1256. 

^ Note. — 1. Observe, that units of the same vaZuc are always written 
In the same column. 

2. When the sum in any column equals or exceeds the units of th 
scale 10, it produces one or more units of a higher order, which belong 
to the next column at the left. In that case, write down the excess, 
and add the higher units to the next column. This is called carrying 
to the next column. The number to be carried, should not, in practice 

be written under the column at the left, but added mentally. 
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(2; 


(3) 


(O 


85468 


612143 


4183614 


9104 


19161 


504126 


319 


8121 


812804 



85 



94951 160025 6160544 

6. What is the sum of 35 dollars 4 dimes 6 cents 5 miUb 
4 dollars 1 mills, and 91 cents 3 mills? 

Analysis.— Write the figures expressing units of ^ ' 

the same value in the same column, separating the 4 001 

dollars from the cents and mills hy a period: then g^S 

add the columns as in simple 'numbers. 4iO 445 

6. Let it be required to find the sum of £14: Is. 8d. 3far^ 
and M 18s. 9d. 2fan 

Analysis. — ^Write the numbers, as before, so that units of the same 
order shall Ml in the same column. Beginning with the lowest de- 
nominatioii, we find the sum to be 5 farthings. But 
since 4 farthings make a penny, we set down the operation 

excess, 1 &.rthing, and carry one penny to the column - a. d. far 
of pence. The sum of the pence then becomes 18, 14 1 8 3 
which is 1 shilling, and 6 pence over. Set down the 6 18- 9 2 

6 pence, and carry the 1 shilling to the column of 

shillings, the sum of which becomes 2Q; that is, 21 6 6 1 
1 pound and 6 shillings. Setting down the 6 shillings, 
and carrying 1 to the column of pounds, we find the entire sum to be 
£21 6s. 6d. Ifar. 

Rule. 

I. Write the numbers so that units of the same value shall 
fall in the same column: 

II. Add the units of the lowest denomination^ and divide 
their sum by so many as make one unit of the denomination 
next higher: set down the remainder , and carry the quotient 
to the next higher denomination. Proceed in the same man- 
lier through all the denominaiionSf and zet doiDU tKe euVivxe 
s-fx'/u of the lasl column 
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Proof. 



40. The proof of an operation, in Addition, consists in sliow- 
Ing that the answer contains as many units as there are in all 
the numbers added. There are three methods of proof. 

I. Begin with the units^ column and add^ in succession , all 
the columns in an opposite . direction. If the vxyrh is right, 
the results will agree : 

II. Divide the given numbers into parts, and add the parts 
separately : then add together the partial sums : if the work is 
right, the results vnll agree: 

III. Find the excess of 9's in each number, and place it 
at the rigM (Art. 34). Add these numbers, and note the excess 
of 9's in their sum. This excess should be equal to the excess 
of 9's in the sum of the numbers. 

NoTB. — ^The third method of proof applies only to simple numbeis.] 

1. What is the sum of 182T96, U32U, 32160, and 4T04T? 
and what the proof? 

1st Method. 2d Method. 

• 182796- 182796) ^^^^^^ 

143214 143214 ) 

32160 32160) ^^^^^ 

41041 41041) . 



405211 405211 



80. What 18 Addition ? What is the smn of two op more numbers t 
On }iow many principles do the operations of Addition depend? What 
is the first principle? What the second? What the third? What the 
fourth? What is the Rule for Addition? 

40. How many methods of Proof are there for Addition ? What Is 
tlie process in the first method? What in the second? What in the 
third ? 

41. What is the prooenB of reading? How doee it differ from 
Mfpellingf 
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81 




3d Method of Proofl 




182796 


• 


. . 6 


excess 


of 9'8, 


143274 


• 


. . 3 


(( 


« 


32160 


• 


. . 3 


(( 


tt 


47047 


• 


. . 4 


It 


tt 


405277 . 


..t 


16 


• 


7 excess of 9'a, 



Sum 

Beading. 

41 , The pupil should be early taught to omit the inter-mediate 
toords in the addition of columns of figures. Thus^ in the above 
example, instead of saying, 7 and are 7 ; 7 an^ 4 fcre eleven ; 
11 and 6 are seventeen ; he should simply say^ seven, eleven, 
seventeen. Then, in the column of tens, he should say, five, 
eleven, eighteen, twenty-seven; and similarLy> for the other 
columns at the left. .This is called reading the columns. Let 
the pupils be often practised in the readings, both separately 
and in concert in the class. 





Exa,mples. 




(1) 


(2) 


(3) 


(4) 


94201 


80032 


98800 


10304 


46390 


4291 


10926 


67491 


37467 


2376 


321 


1324 


4572 


840 


479 


46 



5. What is the spm of 1376, 38940, 8471, 23607, 891 ? 

6. What is the sum of 3480902, 3271, 567321, 91243, 
6001, 169? 

7. What is the sum of 42300, 6000, 347001, 625, 47 ? 



(8) 


(9) 


(10) 


(11) 


(12) 


dayflL 


basheU 


rods. 


mlnnteih 


gsUODB. 


1276 


47917 


9003 


61321 


760324 


3718 


12031 


1881 


4702 


18720 


9024 


5672 


6035 


1067 


5762 


1028 


728 


3176 


377 


1082 


9131 


47 


2004 


^9 


V\'=I^^ 



88 
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(13) 


(14) 


(15) 


(16) 


(11) 


, miles. 


ftirlonga. 


pounds. 


dollars. 


oaska. 


1600 


41468 


16389 


1602 


40506 


2588 


59012 


1036 


9614 


31219 


9101 


23419 


2611 


4132 


50110 


6193 


15160 


6132 


6615 


32614 


8261 


21900 


6184 


8211 


13462 


4512 


12311 
(19) 


1612 
(20) 


4455 
(21) 


10001 


(18) 


(22) 


$115,365 


$30,365 


$180,000 


$300.40 


$4802.219 


218.056 


28.119 


489.001 


161.215 


1642.101 


420.96 


10.101 


16.119 


18.191 


3026.261 


16.125 


9.08 


16.423 


29.94 


125.092 


41.04 


1.14 


9.011 


.^ 10.08 


42.15 


(23) 


(24) 


(25) 


(26) 


& & d. 


flff. lb. 


oz. dwt 


flj 5 3 


b. ox. dr. 


14 11 3 


1 114 


11 19 


11 11 1 


11 15 12 


11 18 10 


2 15 


10 13 


94 10 6 


29 32 10 


29 1 6 


642 


3 10 


60 9 2 


84 10 9 


42 14 11 


3 125 


1 5 


42 3 9 


14 3 1 


11 10 


1 62 


16 


12 6 


40 9 9 


84 1 


39 


1 4 


98 1 5 


16 4 1 


16 19 8 


\ 116 


10 15 
28) 


121 1 


18 11 15 


(21) 


( 


(29) 


(30) 


cwt qr. lb. 


ya. 


qr. na. 


E. E. qr. fia. 


L. mi, fur. 


114 2 20 


14 


3 3 


14 4 3 


11 2 1 


320 1 14 


60 


1 2 


15 1 2 


10 1 4 


136 3 23 


14 


1 


84 3 1 


10 6 


41 12 


45 


2 3 


11 2 


5 2 3 


84 1 24 


69 


1 


10 2 


25 1 


90 2 9 


11 





19 1 1 


36 2 2 


13b 


36 


3 1 


29 3 2 


40 1 
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• 3£ 


( 


31) 




1 


(32 


) 


(33 


) 


(34) 


yd. 


ft. 


in. 


A. 


B. 


P. 


Ton. hhd. gaL 


gal. qt pt 


114 


1 


11 


11 


3 


39 


114 3 


56 


14 3 1 


260 





2 


64 


2 


31 


626 1 


48 


14 2 1 


150 


2 


10 


16 


1 


29 


320 


29 


96 1 


126 


1 


9 


12 





18 


156 2 


31 


41 2 1 


96 





1 


36 


2 


20 


225 1 


42 


22 1 


12 


1 


4 


42 


2 


14 


84 


11 


65 1 


8 


2 


6 


11 
( 


3 
36) 


1 


96 1 


34 


19 


( 


35) 




(31) 




(38) 


chaL 


bo. 


qt 


yr. 


wk. 


da. 


da. hr. 


min. 


qr. lb. oz. 


14 


31 


6 


121 


9 


2 


140 12 


21 


44 21 14 


25 


14 


2 


320 


10 


3 


340 16 


40 


14 16 12 


36 


29 


1 


146 


8 


1 


221 20 


56 


22 10 11 


42 


24 


3 


15 


6 





102 13 


25 


36 19 1 


39 


32 


1 


10 


11 


2 


61 21 


3T 


51 13 9 


56 


19 


5 


54 


1 


1 


14 9 


10 


30 22 11 


14 


20 


4 


21 


4 


3 


10 19 


46 


16 15 15 



39. The population of the United States and Territories, in 
1850, was as follows : White population, 19553068 ; Free Col- 
ored population, 434495 ; Slave population, 3204313 ; Indians, 
400614 : what was the entire population ? 

40. In the year 1850, the expenditures of the United States 
amounted to 43002168 dollars; in 1851, to 48905819 dollars; 
in 1852, to 46001893 dollars : what were the expenditures of 
the United States for these three years? 

41. A man of fortune bequeathed to each of his three sous, 
10492 dollars; to each of his two daughters, 5916 dollars; to 
his wife, the remainder of his property, which exceeded the 
amount bequeathed to his children by twelve hundred dollars: 
find the amount of his property. 

42. A stage goes in one day 21 miles Z tv\i\ow^^ ^^ \q^\ 
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the next, 32 miles 10 rods ; the next, 86 miles 2 furlongs ; the 
next, 25 miles 6 furlongs 38 feet : how far did it go in 4 days ? 

43. Bought a barrel of flour for eight doUars and seventy- 
five cents ; a ton of plaster for five doUars sixty-two and a half 
cents ; a hat for three dollars twelve cents and five mills ; fifty 
pounds of sugar for four dollars fifty cents and nine mills : what 
was the amount of my bill ? 

44. A lady bought a bonnet for $5.315 ; some silk for $12.03 ; 
some ribbon for $0,815 ; a shawl for $9.46 : what did the whole 
amount to? 

45. A wine-merchant taking an invoice of his liquors, finds 
that he has 5 hhd. 36 gal. 2 qt. of wine ; 3 hhd. 15 gal. 1 qt. 1 pt. 
of rum ; 1 hhd. 2 qt. of gin ; 40 gal. 1 pt. of whiskey : how much 
liquor in all? 

46. Tea was imported into the United States, in the year 
1851, to the value of $4198005; in 1852, $1285811 ; in 1853, 
$8224853 : what was the value of the tea imported during these 
three years? 

41. The United States exported tobacco, in the year 1851, 
to the amount of $9219251; in 1852, $10031283; in 1853, 
$11319319 : what was the entire value of tobacco exported in 
these three years? 

48. A man sold his house and lot for $25840, which was 
$3186 less than he gave for them; how much did they cost 
him? 

49. A speculator bought three city lots : for the first he paid 
$2810.43 ; for the second, $2346.15 ; for the third, $1563.82 
He sold the same at an average profit upon each of $416.25 
what amount did he receive for the lots? 

50. What is the fortune of a merchant who has $19650 iu 
real estate, $25640 in merchandise, $9654 in furniture and library 
$16835 in stocks, $12642 in debts due him, and $5685 in cash? 

51. The churches of the United States and Territories, in 
1850, were: Baptists, 9315; Congrcgationalists, 1106; Presby- 
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terians, 4824 ; Methodists, 13280 ; UniversaKsts, 629 : what was 
the whole number of churches belonging to these five denom- 
inations ? 

52. In the same year, the value of the church property 
owned by the Baptists in the United States and Territories 
was 111020855 ; by the Congregationalists, $1910195 ; by the 
Presbyterians, $14543189 ; by the Methodists, $14822810 ; by 
the Universalists, $1152316 : what was the entire amount? 

53. During the year 1853, there was coined in the United 
States, $51888882 of gold ; $1852511 of silver ; and $61059 
of copper ; what was the amount of money coined in the United 
States in 1858 ? 

54. A farmer sends to market the following quantities of 
butter : 18 cwt. 2 qr. 161b. ; 1 ton 5 cwt. 21 lb. ; 2 qr. 14 lb. : 
how much did he send in all? 

55. A man having 84 acres 3 roods 26 perches of land, buys 
120 acres 14 perches more : how much did he then have ? 

56. Suppose a father divides his estate equally among his 
three sons, giving each twenty-five thousand dollars seven dimes 
six cents and five mills : what was the value of the estate ? 

61. A farmer has three fields of grain : The first yields 1315 
bushels ; the second, 1810 bushels ; the third, 1265 bushels ; 
he values his entire farm at $2915 more than the number of 
bushels of grain raised from these three fields : what was the 
value of his farm ? 

68. Bought a silver teapot weighing lib. 6 oz. 12dwt.; a 
cream-cup, weighing 10 oz. 18 dwt. 20 gr.; a porringer, weighing 
11 oz. 16 gr.; a dozen large spoons, weighing lib. 14 dwt. 
12gr. : what was the weight of the whole? 

59. The whole number of adults in the United States and- 
Temtories, over twenty years of age, who could not read and 
write, in 1850, was as follows : Of whites, males, 389664 
females, 513234; free colored, males, 40122'; females, 49800: 
what was the whole number? 
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60. Caesar was mnrdered b.g. 43, and Washington died a.d. 
1199. How many years elapsed between the death of these 
great men? 

61. A forwarding merchant had in his store-room, at one 
time, 1500 bushels of com ; 12865 bushels of wheat ; 4680 
bushels of oats ; 3296 bushels of barley ; and had room enough 
left to store 4000 bushels of oats : how many bushels of graiu 
irould the storehouse hold? 

62. A man engaging in . trade, had 15164.50 in cash ; 
H1810.25 in goods ; $3004 in notes. His net profits aver- 
aged $2384.16 a year, for 3 years : what was the total value 
of the property at the end of the three years? 

63. A person paid two eagles for a coat ; four dollars and- 
^ix dimes for a hat ; two dollars and sixty-three cents for a 
7est ; eight dimes seven cents and five mills for a knife : what 
was the amount of his bill ? 

64. From a piece of cloth, 12 yd. 2 qr. were cut at one 
time ; 16 yd. 1 qr. 3 na. at another, when there were 10 yd. 
1 qr. 1 na. remaining : how much was there in the whole piece ? 

65. A farmer purchased a plough for $9^ ; a wagon, for 
$45i^ ; a horse, for $110f ; a load of hay, for $12|- ; a harrow, 
for $3^ : what was the cost of the whole ? 

66. If a certain warehouse be worth $12540.31^, and one- 
fourth the contents is valued at $5632.108 : what is the value 
of the warehouse and the whole of its contents? 

6T. An English gentleman wishing to possess a certain horse, 
offers in exchange another horse, valued at iB25 13s. 6d., a 
carriage valued at i615 8s. 9d. 2far., and iS18 in cash. The 
offer was accepted : what did he pay for the horse ? 

68. In 1850, the State of New York produced 13121498 

bushels of wheat ; Pennsylvania, 15361691 bushels ; Yirginia, 

11212616 bushels ; Ohio, 14487351 bushels ; Missouri, 2981652 

bushels ; Illinois, 9414515 bushels : what was the whole num- 

ber of bushels /produced by tliose States in that year ? 
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69. A farmer sold his wheat for $826.8*rj ; his barley for 
$61.12^3 his pork for $80.10 ; his apples for $46 : how much 
did he receive for the whole? 

10. Three persons enter into copartnership : The first put in 
T825 dollars capital ; the second put in 1250 dollars more than 
the first ; and the third put in as much as the other two : wha** 
If as the whole amount of capital invested? 

11. A farmer raised in one field 240 bush. 5 pk. 2 qt. Oi 
wheat ; in another, 91 bush. 6 qt. ; in another, 42 bush. I pk.: 
how much did he raise m the three fields? 

12. Add together three hundred dollars, ten eagles, forty 
dimes, ninety-six cents, seven mills, nine dollars, forty-seven cents, 
five mills, four eagles, three dollars, and nine dimes. 

13. What is the sum of i^ll lOs. 6d.; £25 4s. lOJd.; 18s. 
6d. 3far.; i^ll 9id.; £1 18s.; 21s. 6|d.? 

14. A speculator bought a house and lot for $4150 ; he paid 
$695 for its thorough repair, and $165 for the introduction of 
gas ; he then sold the house at an advance of $625 above all 
costs : what did he receive for it ? 

15. One town is m latitude 31° 34' K, and another town in 
latitude 29° 16' S.: how far apart are they in latitude? 

16. A merchant bought 4 hogsheads of sugar weighing re- 
spectively, 19 cwt. 3 qr., 22 cwt. 1 qr. 18 lb., 16 cwt. 2 qr. 
121b., 24 cwt. 1 qr. 19 lb.; he paid $582.68 for the sugar, and 
$83.24 for freight and other charges ; he sold the whole, and 
gamed $166.48 : at what price per lb. did he sell ? 

*l*l. The Deluge, according to Chronology, occurred 1656 years 
after the Creation ; the call of Abraham, 421 after the Deluge • 
the departure of the Israelites, 430 after the call of Abraham ; 
the foundation of the Temple, 419 after the departure of the 
Israelites ; the end of the Captivity, 41 G after the foundation 
of the Temple ; and the birth of Christ, 536 years after the 
end of the captivity : how many years frDm the Creation to the 
present time, it being the year 1864? 
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SUBTRACTION. 

42. Subtraction is the operation of finding the difference 
between two numbers. 

43. The DIFFERENCE between two numbers is such a number 
as, added to the less, will give the greater. 

44. The Minuend is the greater of the two numbers. 

45. The Subtrahend is the less of the two numbers. 

46. The Remainder, or difference between two numbers, 
is the result of the operation. 

47. When the two numbers are equal, either may be the 
minuend, and the remainder is 0. 

"" 48. Principles which control the operations. 

1. The difference of two numbers added to the less nmnber, gives 
the greater; 

2. Like units alone can be taken from each other; 

3. The difference is the same, if both numbers be equally increased. 

49. Operations and Rule. 

1. From 869 take 327 ; that is, from 8 hundreds 6 tens and 
9 units, take 3 hundreds 2 tens and 1 units. 

Analvsis. — Place the numbers so that units of the operation. 

same order may fedl in the same column. Begin- 8 6 9 miiu 

ning with the lowest order, we take units from units ; 3 2 T sub. 
then tens from tens ; then, hundreds from hundreds ; 

and find the remainder to be 542. ^ ^ ^ ^^^ 



42. What is the difference between two numbers? — 43. What is 
Bubtraction? — 44. What is the minuend? — 45. What is the sublra- 
liend? — 46. What is the remainder, or difference? — 47. When is the 
remainder ? — 48. What are the three principles tliat control the opera- 
tions of Subtraction? — 49. Give the rule for finding the difference of 
I wo numhera. 
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10 K H 

624 = 5 12 


1 


393 = 3 9 

1 


3 


231 = 2 3 


1 
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2. From the number 624 take 393. 

AiTAiiYBis. — ^Having written down the nnmbers, we enbtract 3 from. 4, 
and find a remainder 1. At the next step we meet a difficulty, for we 
cannot subtract 9 tens from 2 tens. 

Take 1 hundred = 10 tens, from the 6 hun- 
dreds, and add it to the 2 tens. Then, 9 tens 
from 12 tens, leaves 8 tens, and 3 hundreds from 
^ leaves 2 hundreds, and the remainder is ^1. 

The remainder can be found by adding, men- 
tally, 10 to 2 tens, and then saying, 9 from 12, 
leaves 3 tens; then adding 1 to 3 hundreds, and 
Bay, 4 from 6, leaves 2 hundreds. 

The process of adding 10 to a figure of the mimiend, and returning 
1 to the next figure of the siibtrdhend, at the left, is called "borrowing. 

3. From 6 T. 14 cwt. 2 qr. 20 lb. 12 oz., take 4 T. l*r cwt. 
1 qr. 21 lb. 10 oz. 

Ai^AiiTSis. — ^Taking 10 oz. from 12 oz., 2 oz. 
remain. At the next step we find a diffi- 
culty, for 21 lb. cannot be taken from 20 lb. 
We then take 1 qr. = 25 lb. from the 2 qr. 
and add it to the 20 lb., making 45 lb. ; then 
say, 21 lb. from 45 lb. leaves 24 lb. ; we then 
add 1 to the next left-hand figure of the 
subtrahend, and say, 2 qr. from 2 qr. leaves 
; then 17 cwt. from 34 cwt. leaves 17 cwt., 
and 5 from 6 leaves 1 ton. 1 17 24. 9 

Rule. 

I. Set dovm the less number under the greater^ so that units 
<f the^same value shall fall in the same column: 

II. Begin with the units of the lowest denomination^ an 
fibtract each number from the one above it: 

III. When the number of units in any denomination of th 
minuend is less than in the same denomination of the subtra 
hend, suppose so many units to be added as make one unit of 
the next higher denomination; after which, add 1 to the next 
denomination of the subtrahend, and subtraot as before* 
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T. 

6 


owl 
14 


qr. 
2 


20 


01. 

12 


4 

1 


17 


1 

1 


21 


10 


1 


17 





24 


2 


6 


34 


1 


46 


12 


4 


17 


1 


21 


10 
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Proof. 
50. There are three methods of proving Subtraction : 

I. Add the remainder to the subtrahend. If the work is 
right ^ the sum will be equal to the minuend. 

II. Subtract the remainder from the minuend. If the work 
is rightf the remainder vnll be equal to the subtrahend, 

III. Find the excesh of 9's in the minuend, in the subtror 
hendf and in the remainder. If the work is right, the excess 
of 9'5 in the two last numbers vMl be equal to the excess of 
9's in the first. 

Note. — The third method is only applicable to simple nmnbeis. 

What is the difference between 8T4136 and 45302? 

let Method. 2d Method. 

814136 828834 8U136 

45302n 45302 828834 



828834-J 


874136 45302 


V 


3d Method. 


814136 . 


. ' . 2 excess of 9's in the first. 


45302 . 


, . .5 " " second. 


828834 . 


6 " " 



6 + 6 = 11 : hence, the excess of 9's in the last two numberg 
is 2. 

Reading. 

61. What is the difference between 426 and 295? 



\ 



By the common method, which is spelling, we say, operatiok. 

5 from 6, leaves 1 ; 9 from 13, leaves 3 ; 1 to carry to 2, 4 2 6 

axe 3; 3 from 4, leaves 1. 2 9 5 

By reading the words which express the final result, ~ " 

we make the operations mentally, and say, owe, three, one, 

50. How many methods of proof are there ? What is the first ? Wliat 
the second? What the third? 

51. What is spelling of numbers ? What is reading ? 
^. How do you. find the difference between two dates ? 
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Time between Dates. 

52. What time elapsed between the inauguration of Mr. 
Jeflferson, March 4th, 12 o'clock m., 1801, and July 4th, 3 p.m., 
1855? 



OPERATION. 

yr. mo. diL hr. 

1855 1 4 15 

1801 3 4 12 

54 4 3 



Aj^alysib. — Place the earlier date under the 
lat(;r, writing the number of tbe year, reckoned 
fioin the beginning of the Christian Era, on the 
left. Then, write in the same line the num- 
ber of the month, reckoned from the first of 
January, the number of the day, reckoned from 

the first of the month, the number of the hour, reckoned from 12 at 
night, and write the number of minutes and seconds, if there are any, 
still at the right. Hence, to find the time between two dates. 

Rule. — Write the earlier date under the later, and subtract 
as in compound numbers (Art. 49). 

Note. — 1. In finding the ^difference between dates, as in casting 
interest, the month is regarded as the twelfth part of the year, and 
as containing 30 days. 

2. The civil day begins and ends at 12 o'clock at night. 

3. If the earlier date is before the Christian Era, the sum ot tha 
nimibers will express the difference of time. 







Fixa.mples. 






From 
Take 


(1) 
4T2567 
109211 


(2) 

103196 
41211 


(3) 
900312 
161301 


(4) 
1160134 

48201 


From 
Take 


(5) 

rods. 

14623451 
32100169 


(6) 

dollars. 

8600000 
161820 


(T) 

millB. 

162341 
56321 


(8) 

bitrreTa. 

8462 
4011 


Prom 
Take 


(9) 

baBhols 

100000 
31214 


(10) 

inoheft 

200163194 
2142019 


(11) 

niinutes. 

3601189412 
10Q3U^V 
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From 
Take 



(12) 

emrds. 

4200000 
325 



(13) 

gallons. 

8888n7 
9999 



(14) 

poands. 

100000000 
23 



Prom 
lake 



(15) 

18415.656 
32.015 



(16) 

11000.159 
194.3T5 



(H) 

14811036.008 
11362.25 



(18) 

£ 8. d. ftr. 

From 25 12 6 2 
Take 10 14 3 1 

(21) 

Li xnL ftir. rd. 

From 15 2 1 31 
Take 16 1 4 9 



(19) 

T. owt qr. lb. 

5 11 3 21 

2 9 1 14 

(22) 

T. hhd. gfli qt pt 

14 1 26 2 1 

5 3 35 3 1 



(20) 

yd. qr. mk 

131 1 3 
19 3 2 

(23) 

A. B. P. 

100 2 21 
10 3 30 



(24) 

bosh. pk. qt 

From 1000 3 4 

Take 25 1 6 



(25) 

oord. ft in. 

225 42 1242 
100 112 120 



(26) 

£. E. qr. nik 

42 1 2 
16 4 3 



(21) 

fir ; 3 

144 10 5 

64 11 1 



(28) 

5 3© 
21 4 1 

14 1 2 



(29) 

C £. qr. lift. 

114 3 1 

49 4 2 



(30) 

E. F. qr. na. 

Ill 1 3 
14 3 2 



(31:) 

T. ewt qr. 

14 12 2 

1 14 3 



(32) 

cwt qr. lb. 

11 1 21 
14 2 24 



(33) 

qr. lb. 02. 

143 22 12 

14 19 14 



(34) 

lb. OK. dr. 

114 11 10 

39 12 13 



-»» 
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(35) (36) (37) (38) 

A. S. P. A. B. P. da. hr. xnin. hr. min. sea 

12 1 32 112 1 31 16T 21 60 U1 50 61 

1 3 14 74 2 37 19 23 54 94 59 67 



39. From $10000 take $1240.37^. 

40. From 183701289 take 34627. 

41. From 17 yr. 9 mo. Iwt 6 da. take 10 yr. 11 mo. 2wk. 
5 da. 

42. From 144 fi> 7| 5 3 13 take 56fi> 6§ 7 3 13. 

43. From two eagles seven dimes, take twelve dollars and 
fifty cents. 

44. From forty dollars twelve and a half cents, take twenty- 
five cents and seven mills. 

45. From one eagle five dollars six dimes and ten cents, 
take five dollars seven cents and four mills. 

46. What sum of money added to i&ll 14s. 9^ will make 
£UZ lis. 9id.? 

47. An apprentice, who is 14 years 11 months 3 weeks 
14 honrs 58 minntes old, is to serve his master until he is 21 
years of age. How long has he to serve ? 

48. The greater of two numbers is seven millions three 
hnndred and four thousand and ten ; the less is nine hundred 
and fifty thousand one hundred and forty. What is their differ- 
ence ? 

49. Mont Blanc, the highest mountain in Europe, is 15680 
eet high ; Chimborazo, the highest in America, is 21427 feet. 
What is the difference in their heights? 

60. A man sold his farm for seven thousand five hundred 
and thirty dollars, which was fifteen hundred and ten dollars 
more than he gave for it. How much did he give for it? 

51. The revenue collected at the port of New York for the 
year ending ^Otb Jnne, 1853, was $38289341.58 *, ^.\. ^Xi'^sv^^^- 

8 
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phia, $4531046.16 ; at Boston, $7203048.52 ; at Baltimore, 
$83643*1.99. How much more was collected at the port of 
New York than at the other three? 

62. A man engaging in trade, found, at the end of five years, 
that he had increased his capital ten thousand three hundred 
and ten dollars, and that his whole capital amounted to forty- 
six thousand five hundred dollars. How much did he com« 
mence with? 

53. The minuend exceeds the remainder by 683021, and the 
remainder is 902563. What is the subtrahend? 

64. The amount of tea consumed in the United States in the 
year 1846, was 16891020 pounds ; the amount of coffee, 
124336054 pounds. How many more pounds of coffee than of 
tea were consumed? 

65. What number is that to which, if you add 3126, the sum 
will be ten thousand? 

56. From a stack of hay containing 9 T. 3 qr. 20 lb., I sold 

4 T. IT cwt. 22 lb. How much was then left ? 

• 

6T. A owes B iS25 ; after paying him £5 9Jd., how much 
will he still owe him? 

68. If the distance from New York to Liverpool be 3100 
miles, what distance remains after a ship has sailed 800 mi. 6 fur. 
36 rd. ? 

69. Mr, Jones bought a farm for three thousand five hun- 
dred dollars and fifty cents ; he sold the same for three thou- 
sand three hundred dollars and eighty-seven and a half cents : 
how much did he lose by the bargain? 

60. If a lot of goods is bought for $150, and sold for 
$925.81^, what will be gained? 

61. If I buy a bushel of wheat for $1.87^ ; ten gallons o* 
inolasses for $2.50 ; five yards of cloth for $12.3*7^ : how much 
change must I receive back, if I give in payment two ten- 

dollar bills t 
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62. Tho population of the United States in the year 1850 
was 231918T6, of which 3204313 were slaves : what was the 
free population? 

63. England contains 50922 square miles; Scotland, 31324 
square miles ; Wales, 1398 square miles ; the United States 
contain 2988892 square miles. How many more square, miles 
does the United States contain than the whole of Great Britain ? 

64. A gentlemaa of fortune owning an estate of two hun- 
dred thousand dollars, bequeathed thirty thousand dollars to 
objects of charity ; twenty-five thousand two hundred and fifty 
dollars to each of his three sons ; twenty thousand five hundred 
and seventy-five dollars to his daughter ; and the remainder to 
his widow. How much did the widow receive? 

65. The population of New Orleans, in 1850, was 116375 ; in 
1854 it was 139190 : what was the increase in four years? 

66. Having deposited $1500 in a bank, I drew out at one 
time, $475.12^ ; at another time, $300 ; at another, $526,25 : 
how much remained? 

67. If the Declaration of Independence was made at precisely 
12 o'clock, on the 4th day of July, 1776: how much time will 
have passed to the 4th day of March, 1857, at 30 minutes past 
3 o'clock, p. M. ? 

68. If I borrow $1576 of a friend, and afterwards pay him 
$920.87i : how much will I stiU owe him ? 

69. The first settlement made in the United States was at 
Jamestown, in Yirginia, May 23, 1607 : how many years, months, 
and. days, from that time to the 4th of July, 1856. 

70. The sum of two numbers is 36804, and the greater is 
ighteen thousand nine hundred and twenty-seven : what is the 
ess number? 

71. The revenue of the United States in the year 1853 was 
$61337574 ; the expenditures, $54026818 : how much did the 
revenue exceed the expenditures? 
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T2. From a box of sugar, containing 19 cwt. 1 qr. 15 lb., 
there was 14 cwt. 3 qr. 22 lb. taken : how much was left ? 

13. A ship-builder sold a vessel for $50316, which cost him 
$42918 : how much did he gain ? 

14. A farmer sold his farm for six thousand three hundred 
end seventy-five dollars ; after paying his debts, he has four 
thousand and fifteen dollars left: what was the amount of his 
debts ? 

15. Gunpowder was invented in the year 1330 : how many 
years from that time to the year 1856? 

16. What number increased by five thousand eight hundred 
and twenty-nine, will become 12103 ? 

1*1, A speculator bought a quantity of flour for $2084.50 ; of 
bacon, for $160.81^; of hops, for $1836.25. He sold the flour 
for $2315.60; the bacon, for $912,315; the hops, for $1150: 
what did he gain or lose on the whole? 

18. A farmer has two pastures, one containing 9 A. 3 R. 
32 P.; the other, 12 A. 29 P. He has also two meadows, one 
containmg 10 A. 2 R. ; the other, 15 A. 1 R. 20 P. i how much 
more meadow than pasture has he? 

19. From a pile of wood containing 16 cords and 6 cord feet, 
was taken at one time 20 cords and 48 cubic feet; at another 
time, 14 cords 1 cord foot and 80 cubic feet: how much re- 
mained in the pile ? 

80. A gentleman purchased a house worth $9436 ; a carriage 
for $415.50 ; a span of horses for $840.40. He paid at one 
time, $5260 ; at another, $1215.31^ ; at another, $936.42 : how 
much remained unpaid? 

81. If a ship and cargo are valued at $41568.481, and the 
cargo alone at $3406.50 : what is the value of the ship without 
the cargo? 

82. A note on interest, dated July 1st, 1853, was to be paid 
March 20tb, 1856: how long was it on interest? 
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83. A gentleman dying left an estate of $50000 ; after paying 
his debts, which amonnted to $5641.50, he desired that each of 
his two sons should receive $15000, and his widow the remain- 
der: how much did the widow receive? 

84. Bought a hogshead of wine, from which was drawn 32 gaL 
1 qt. 1 pt. : how^ much remained in the cask ? 

85. The population of Chicago, in 1850, was 29963 ; in 1855 
it was 80025 : what was the increase in five years ? 

86. A land speculator, owning twenty-five thousand acres Oi 
land, sells at one time fifteen hundred acres; at another, four 
thousand seven hundred ; at another, twenty-five hundred acres ; 
at another, seven hundred and fifty acres : what number of acres 
has he left? 

g1. The latitude of New Orleans is 29° 51' 30" ; that of 
Boston, 42° 21' 23": what is the difference in the latitude of 
these two places? 

88. A person bought a span of horses for three hundred 
dollars; a carriage for $410.50; a harness for $50.675 ; he sold 
the whole for six hundred dollars : did he gain or lose, and how 
much ? 

89. The population of Great Britain and its adjacent islands, 
in the year 1841, was 18664161 ; in 1851 it was 20936468 : 
what was the increase of population in ten years ? 

\ 90. From a piece of cloth containing 41 yards, a tailor cut 

14 yd. 3 qr. 2 na. : how much was left ? 

91. A tradesman failing in business, was indebted to A iSlOS 
19s. lid.; to B, iei21 10s. 9id.; to C, £3i 18s. lOd.; to D 
ie500 19s. ; to B, i^lOO 14s. ^d. When this took place, h 
had in cash £60 ; m goods, £^60 14s. 9d. ; in household fumi 
ture, £24 lis. ; and his book accounts amounted to £94 14s. 8d 
If all these were given up to the creditors, how much would 
they lose? 



/ 
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MULTIPLICATION. 

53. Multiplication is the operation of taking one number as 
many times as there are units in another. 

64. The Multiplicand is the number to be taken. 

55. The Multiplier is the number denoting how many times 
the multiplicand is to be taken. 

56. The Product is the result of the operation. 

57. A Composite Number is one produced by multiplying two 
or more numbers together. Thus, 60 is a composite number, 
because 3 x 4 x 6 = 60. 

58. A Factor is any one of the numbers which, multiplied 
together, produce a composite number. Thus, 3, 4, and 5 aro 
factors of the composite number 60. 

Note. — 1. The product, after multiplication, is a composite number, 
and the multiplicand and multiplier are factors or producers of the 
product. 

2. Multiplication is a aJiort method of addition. For, if the multipli- 
cand be written as many times as there are units in the multiplier, 
and the numbers added, the sum will be equal to the multiplicand 
taken as many times as there are units in the multiplier. 

59. Product of two factors. 

Multiply the number 6 by 4. 

6 

Analysis. — ^Write, in a horizontal line, j ■* ■• ■-> 

as many I's as there are units in the mul- 
tiplicand, and write as many such lines as 
there are units in the multiplier. It is 4 - 
then evident that the product will contain 
as many units as there are in one line, 
taken as many times as there are lines. 

Change now the multiplier into the multiplicand: that is, multiply 



111111 
111111 
111111 
LI 1 1 1 1 1 
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Write, in a vertical line, as many I's as there are nnits In the new 
multiplicand (4), and as many vertical lines as there are units in the 
now multiplier (6), when it is again evident that all the I's will repre- 
sent the number of units in the product. Hence, 

The product of two factors is the «ame, whichever factor is 
used as the multiplier. 

Thus, 3x7 = 7x3 = 21: also, 6x3 = 3x6 = 18 . 
9x5 = 5x9 = 45: also, 8x6 = 6x8 = 48 

60. Product of Several Factors. 
Multiply the number 7 by the composite number 6 = 2x3. 

1 

7 
_3 

21 
42 



AsALYBis. — ^Write 6 horizontal lines with 7 units in each, and it is 
evident that the product of 7 X 6 = 42, will express the number of 
nnits in all the lines. 

Let us first connect the lines in sets of two each, as at the right; 
the number of units in each set will then be expressed by 7 X 2 = 14. 
But there are three sets; hence, the number of units in all the sets is 
14 X 3 = 42. 

Again, if we divide the lines into sets of 8 each, as at the left, the 
number of units in each set will be equal to 7 X 3 = 21 ; and since 
there are two sets, the whole number of units will be expressed by 
21X2 = 42. 

53. What is Multiplication 7 — 54. What is the numb» to be taken 
called?— 55. What is the multiplier?— 56. What is the product?— 
67. What is a composite number? — 58. What is a factor? Is the prod- 
net, after multiplication, a composite number? What are its factors? 
Why is multiplicBftion a short method of addition ? 

59. In how many ways may 6 and 4 be multiplied together ? IIow 
do the two products compare with each other ? What principle does 
this prove ? — 60. If several factors be multiplied together, is the i^o^ 
not changed by chaogin/f their order? 






k 


^2X1: 


= 14 
8 






:h 


42 






2 
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Since the pToduct of either two of the three fiactors, 7, 3, and 2, 
will be the same, whichever be taken for the multiplier (Art. 59), 
and since the same principle will apply to that product and to the 
other factor, as well as to any additional factor, if introduced, it follows 
that, 

The produLct of any number of factors vriU be the same in 
vhatever order they are multiplied. 

61. When the multiplier is a composite number. 

1. Multiply 215 by 36 = 3x3x2x2. 
Now, 216x36 = 215x3x3x2x2: 

hence, from the last principle, 

I. Separate the composite number into its factors: 

II. Multiply the multiplicand and the partial products by 
the factors f in succession^ and the last product will be the entire 
product sought. 

Note. — ^Any number whatever, as 440, ending with 0, is a composite 
number of which 10 is a fELctor : for, 440 = 44 X 10. If there are two 
O's on the right of the significant figures, then 100 is a factor; and 
so on for a greater number of ciphers. Hence, when there are ciphers 
on the right of significant figures, either in the multiplicand or multi- 
plier, or both 

Multiply the significant figures together^ and then annex the 
ciphers to the product. 

62. General Case and Rule. 
1. Multiply the number 621 by 214. 

Analysis. — ^The multiplicand 627 is to be taken operation. 

214 times ; that is, 4 units times, 1 ten times, and 6 2 t 

2 hundred times. Taking it 4 units times, gives 214 

2508 ; taking it 1 ten times, gives 627, of which the ^f\(\9, 

lowest unit is 1 ten; hence, 7 is written in the tens 6 2 7 

place; taking it 2 hundred times, gives 1254, the 12 5 4 

lowest unit of which is 1 hundred. Adding, we have 

134178 for the product. 13 4 17 8 

NoTK, — ^When the multiplier contains more than one figure, the 
product obtained by multiplying the multiplicand by a single figure, 
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is called a parHal product. In the example, there are three partial 
prodacts, 2508, 627, and 1254 The sum of the partial products is equal 
to the product sought. 

Principles from the Analysis. 

1. If units be multiplied by units, the unit of the product will 
be 1 

2. If tens be multiplied by units, the unit of the product will be 
] ten. 

3. If hundreds be multiplied by units, the unit of the product wiU 
be 1 hundred; and so on. 

4 K units of the first order be multiplied by imits of a higher 
order, the units of the product will be the same as that of the higher 
order. 

5. If units of any order be multiplied by imits of any other order, the 
unit of the product wiU. be of an order one less than the sum of the 
units denoting the two orders. 

2. Multiply the compound number £,Z 8s. 6d. 3far. by 6. 

ANAI.YSIS.— Multiplying 3 farthings by 6, we opbeation. 

have 18 £a.rthings, equal to 4d. and 2£ajr.; set £ s. d. iitf. 

down the 2fiEur.: then, 6 times 6d. are 36d., and 3 8 6 3 

4 x^ence to carry, are 40d., equal to 3 shillings 6 

and 4d.: then, 6 times 8s. are 48s., and 3s. to 20~11 4 2 

carry, are 51 shillings, equal to £2 and 11 shil- 
lings ; then, 6 times £3 are £18, and £2 to carry, are £20, which set 
down. 

Note. — The unit of each product will be the same as the unit oi 
the multiplicand.^ Hence, for the multiplication of all numbers, we 
have the following 

Rule. 

Multiply each order of units in the multiplicand^ in succes- 
«ion, beginning with the lowest, by each figure in the multiplier, 
and divide each product by so Tnany units as make me unit 
of the next higher denomination : write down each remainder 
under the units of its oum order, and carry the quotient to 
the next product. 
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NoTB. — In multiplTing United States money, care mnst be taken 
to point off as many places for cents and nulls as there are in the 
multiplicand. 

63 Principles governing Multiplication. 

The principles governing the operations of multiplication, ar 
mamly the following : 

1. There are three parts in every operation of Multiplication: First, 
the mtiUiplicand ; second, the mvltvplier; third, the product 

2. The multiplier is always an abstract number, and shows how 
many times the multiplicand is to be taken. 

8. The unit of the product is always the same as the unit of the 
multiplicand. 

4. The product is equal to the sum of the partial products which 
arise firom multiplying the multiplicand, in succession, by each figure 
of the multiplier. 

5. If the multiplier is 1, the product will be equal to the multi- 
plicand. 

6. If the multiplier is greater than 1, the product will be as many 
times greater than the multiplicand as the multiplier is greater 
than 1. 

7. If the multiplier is less than 1, the product will be such a part 
cl the multiplicand as the multiplier is of 1. 



61. How do you multiply when the multiplier is a composite number t 
What is one factor of a number ending in ? What is one factor when 
the number ends in two 0*s? In three Cs? &c. How do you multiply 
such numbers together? 

.,. 62. Explain the operation of multiplying 627 by 214. What is a 
partial product? Explain the five principles which come from tliis 
analysis. Give the general rule for multiplication. 

63. What is the first principle governing multiplication ? What the 
second?'**What the third? WSiat the fourth ? What the fifth? What 
the sixth ? What the seventh ? 

64. How many methods are there of proving Multiplication ? What 
are they? 
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Proof. 

64. There are three methods of provmg Multiplication : 

I. Write the multiplier in the place of the multiplicand^ 
and find fhe proditct, as before: if the vxyrh is right , the two 
vroducts wUl be the same. 

IT. By casting out the 9's. 

HI. Divide the product by the multiplier^ and the result 
will be the midtiplicand. 



Multiply 80432 
By 606 

482592 
402160 



40698592 



First Method. 




506 


606 


80432 


80432 


1012 


4048 


1518 


2024 


2024 


1518 


4048 


1012 


40698592 


40698592 



NoTB. — ^Although we generally begin the multiplication by the figure 
of the lowest unit, yet we may multiply in any order, if we only pre 
serve the places of the different orders of units. In the example at the 
right, we began with the order of tens of thousands, or 5th order. 

Second Method. 

Let it be required to multiply any two numbers together, as 
641 and 232. 

Analysis. — ^We first find the excess over 
exact 9's in both feu^tors, and then separate 
each £a,ctor into two parts, one of which shall 
contain exact 9's, and the other the excess, 
and unite the two by the sign plus. It is now 
required to take 639 + 2 = 641, as many times 
as there are units in 225 + 7 = 232. 

Every partial product, in this multiplica- 
tion, contains exact 9's, except 14, which con- 
tains one 9, and 5 over ; and as the same may 
be shown for any two numbers we se<* that, 
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641 


= 639 + 


2 


232 


= 225 + 


7 




44T3 + 14 




450 






3195 






1278 






1278 





148698 + 14 



60 
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If we find the excess of 9's in each of two factors^ and then 
multiply them together , the excess of 9's in their product wiU 
be equal to the excess of 9's in the vrodu^t of the factors. 



Multiply 
By 



(1) 

87603 
9865 



Examples. 

Ex. 

. 6 
. 1 



Prod. 864203595 



6 



(2) 

818327 
9874 



8080160798 



2 
1 



3. By multiplication, we have, 

Ex. 4, Ex. 8. Ex. 4 Ex. of prodaet, % 

7285 X 143 X 976 = 1016762880. 

Analysis. — ^The excess of 9's in the product is found hj multiplying 
together the excess of 9's in the factors, and casting out the 9's from 
the product. The excess thus found is equal to the excess of 9's in 
the final product of the numbers. 

Ex.5. Ex.4 Ex.0. Ex. 0. 

4. We have, also, 869 x 49 X 36 = 1532916. 

Note. — When the excess of 9*s in any feictor is 0, the excess of 9*8 
in the product is always 0. 





Examples^ — ^Simple 


Nnmben. 


(1) 


(2) 


(3) 


(4) 


847046 
8 


9801602 

1 

(6) 


670409 
6 


216987 
9 


(«) 




(7) 


103672 
42 


8163021 
126 




90031746 

274 


(8) 


(9) 




(10) 


14168 
285 


894126 
4514 




20034645 
6481 
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When the multiplier is a Oomposite Number (Art. 61). 

(11) (12) (13) - (14) 

67537 87456 890462 75046 

12 27 81 72 



(15) 

270456 
460 


(16) 

315900 
6300 


(17) 

390762 
8100 


(18) 

910000 
640000 



When the multiplicand is United States Ourrenoy. 

(19) (20) (21) (22) 

$8704.04 $69,476 $481,694 $749,972 

12 36 48 96 



(23) 

$67,492 
104 



(24) 

$219,864 
140 



(25) 

$67,492 
320 



(26) 

$890.46 
436 



(27) 

$87,041 
3204 



(28) 

$95,004 
3992 



(29) 

$946,274 
9809 



When the multiplicand is a Compound Number. 
(30) (31) (32) 



£ ii d. 


T. qr. 11). OB. 


yd. ft. In. 


20 6 8 


3 3 21 14 


16 2 9 


4 


8 


1 


(33) 


(34) 


(35) 


deg. ' // 


hhd. gaL qt pt 


E.F. qr. na. 


12 42 55 


4 42 2 1 


24 2 3 


9 


12 


24 
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General Examples. 

1. Multiply 18 T. 2 qr. 16 lb. 9 oz. by 48. 

2. Multiply 5yr. 8 mo. 2wk. 3 da. 42 m. by 56. 

3. Multiply 68 by the factors 9 and 8 of the composite 
nonber 72. 

4. Multiply 67046 by 10 : also by 100. 

5. Multiply 67049 by 100 : also by 1000. 

6. Multiply 4980496 by 1000: also by 10000. 

7. Multiply 90720400 by 100 : also by 10000. 
^ 8. Multiply 74040900 by 1 : also by 10. 

9. Multiply 674936 by 100: also by 100000. 

10. Multiply 478400 by 270400. 

11. Multiply 367000 by 37409000. 

12. Multiply 7849000 by 84694000. 
^13. Multiply 89999000 by 97770400. 

14. Multiply 9187416300 by 274987650000. 

15. Multiply 86543291213456 by 12637482965. 

16. Multiply 76729835645873 by 217834569. 

17. If it costs 2479 dollars to build one mile of plank-road, 
how much will it cost to build 25 miles? 

18. How far would a vessel sail in 9 days, of 24 hours each, 
at the rate of 15 miles an hour? 

19. A man bought two farms, one of 125 acres, at 26 dollars 
an acre; another of 96 acres, at 32 dollars an acre; he paid 
at one time 2500 dollars; at another time, 1725 dollars: what 
remained to be paid? 

20.* In 9 pieces of kersey, each containing 14 yd. 3qr. 2na., 
how many yards? 

21. What will 15 gallons of wine cost, at 5s. 3|^d. per gallon ? 

22. What wiU be the value of 416 sheep, at $2.48 a head ? 
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23. Bought 40 barrels of flour, at $8.75 a barrel, and sola 
them for $9.12|- a barrel : what was the whole gain ? 

24. What is the weight of 11 hogsheads of sugar, each weigh- 
ing *l cwt. 2 qr. 18 lb., and what is its value, at 6 cents a pound ? 

25. A merchant bought 36 pieces of broadcloth, each contain- 
ing 44 yards, at 4 dollars a' yard: what did the whole cost? 

26. A gentleman, whose annual income is $3419, expends, for 
pleasure and travelling, $600 ; for books and clothing, $570 ; 
for board and other expenses, $1200: how much will he have 
saved in 5 years? 

27. The number of milch cows in the State of New York, in 
1850, was 931324 : what was their value, at $18 each? 

28. If a man travel 20 mi. 5 fur. 16rd. in one day, how far 
will he travel in 24 days? 

29. If a man spends six cents a day for cigars, how much 
will he spend in thirty years, allowing three hundred and sixty- 
five days to the year? 

30. A farmer sold 118 bushels of barley for 62^ cents a 
bushel, and received 5 barrels of flour at $9.87^ a barrel, and 
the remainder in cash: how much casli did he receive? 

31. Two persons start at the same point and travel in oppo- 
site dkections, one at the rate of 34 miles a day, the other at 
the rate of 28 miles a day : how far apart will they be at the 
end of 14 days? 

32. An apothecary sold 8 bottles of laudanum, each contain- 
ing 10 § 63 23 14gr. : what was the weight of the whole? 

33. A farmer took T loads of oats to market, each load 
having 20 bags, and each bag containing 2 bush. 3 pk, 6 qt. : 
how many bushels of oats did he take to market? 

34. The greatest number of whales ever captured in the 
northern seas, in one season, was 2018. Estimating the oil 
produced from each to have been 212 barrels, what was the 
amount of oil? 
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35. What is the value of an ox weighing *l cwt. 2 qr. 16 lb., 
at 11 cents a pound? 

36. What is the cost of 245 hogsheads of sugar, each weigh- 
ing 984 pounds, at 7 cents a pound? 

37. Bought 6 loads of hay, each weighing IS cwt. 3qr. 21 lb.: 
after letting a neighbor hate 2 tons 15 cwt. 1 qr. 6 lb., how 
much was there left? 

38. In an orchard there are 136 apple-trees, each tree yield- 
ing 11 bushels of apples: how many bushels did the whole 
orchard yield, and what would they be worth, at 42 cents a 
bushel ? 

39. A flour merchant bought 1845 barrels of flour, at t dol- 
lars per barrel. He sold at one time 528 barrels, at 9 dollars 
a barrel ; at another time, 856 barrels, at 8 dollars a barrel : 
how many barrels had he left; and at what price could he sell 
them, without gain or loss on the flour? 

40. What are 25 hogsheads of sugar worth, each weighing 
872 pounds, at 6^ cents a pound? 

41. It is estimated that the whole amount of land appropri- 
ated by the general goyemment for educational purposes, to the 
1st of January, 1854, was 52770231 acres. What was the value 
of this land, at the government price of one dollar and twenty- 
five cents an acre? 

42. If 30 men can do a piece of work in 25 days, how long 
will it take one man to do it? 

43. A man desired that his property should be equally divided 
among his 5 children, giving each twenty-seven hundred dollars : 
what was the amount of his property ? 

44. Bought 9 chests of tea, each containing 72 pounds, at 
37^ cents a pound : what was the cost of the whole ? 

45. A merchant bought a box of goods containing 37 pieces, 
each piece containing 46 yards, worth 7 dollars a yard : what 
did the box of goods cost ? 
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46. A farm, consisting of 127 acres, was sold at auction for 
$31,565 an acre: what snm of money did it bring? 

41. A drover bought 127 head of beef cattle, at an average 
of 39 dollars per head; he sold 86 of them for 43 dollars per 
head : for how much per head must he sell the remainder; to 
clear on the first cost 1246 dollars? 

48. What will 75 firkins of butter cost, each firkin weighing 
6 pounds, at 16 cents a pound? 

49. A bond was given April 20th, 1850, and was paid Sept. 
4th, 1856: what will be the product, if the time which elapsed 
from the date of the bond to the time it was paid be multiplied 
by 45 ? 

50. What distance will a wheel, 16 feet 8 inches in circum- 
ference, measure on the ground, if rolled over 84 times ? 

61. What is the difference between twice eight and fifty, and 
twice fifty-eight? 

52. How much wood in 4 piles, each containing 5 cords, 
6 cord feet, and 32 cubic feet? 

53. A man bought 56 acres of land for $25 an acre, and 94 
acres for $32 an acre ; if he sells the whole at $30 an acre, 
will he gain or lose, and how much? 

54. If 12 men can build a wall in 16 days, how many men 
will build a wall nine times as long in half the time 7 

55. A farmer sold 4 cows for $25.50 each ; 12 sheep for 
$2.12^ each; and 3 calves for $7.25 each: what was the 
amount of the sale 7 

56. If it requires 116 tons of iron to construct one mile of 
railroad) how much would it require to construct a railroad 
from Albany to Buffalo, it bemg 326 miles? 

57. A merchant bought 9601b. of cheese, at 9cts. a pound; 
1481b. of butter, at 12^cts. a pound. He gave in payment, 
12 yd. of cloth, at $4.75 a yard; 1861b. of sil^ar, at 7 cts. a 
pound, and the remainder in cash : how mueli c^i;^ ^v^.\\fc "^"^"^ 
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58. How much brandy will supply an army of 25,000 men 
for one month, if each maa requires 1 gal. 2qt. 1 pt. 2gi.? 

59. It is estimated that the French, during the years 1854 
and 1855, transported to the Crimea 80000 horses, and that 
TOOOO of them were lost in the same time. Supposing the first 
cost of each horse to be $100, and the cost of transportation 
$95 per head, what was the value of the horses lost 7 

60. A man purchased a piece of woodland containing 27 acres, 
at 39 dollars per acre ; each acre produced on an average 70 
cords of wood, which, being sold, yielded a net profit of 45 cents 
a ' cord : how much did the profit on the wood fall short of 
paying for the land? 

Bills of Parcels. 

Chicaoo, June 10, 1857. 

61. Mr, John G, Smithy Bought of David Toombs. 



14 pounds of tea. 


at 75 cents, 


9 " cofifee, 


" 14 " 


42 " sugar. 


a 11 a 


3 " pepper. 


" 12i " 


5 " chocolate, 


" 56 " 


12 " candles, 


" 16 " 



Received payment, 



David Toombs. 



New Yobk, March 20, 1857. 
62. Mr. Jacob Johns, Bought of Oeorge Bliss S Co. 
48 pounds of sugar, at 9^ cents a pound, 
6 hhds. of molasses, each containing 63 gallons, at 
27 cents a gallon, 

8 casks of rice, 285 lb. each, at 5 cts. a pound, 

9 chests of tea, 86 lb. each, at 87J cts. a pound, 
4 bags of coffee, each 67 lb., at 11 cts. a pound. 



JReceived payment, 



Geo. Bliss & Co. 
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Hartfobd, November 21, 1856. 

68 Oideon Jones, Bought of Jacob Thrifty. 

18 chests of tea, at $55.65 per chest, ... I 
251 bags of coffee, 100 lb. each, at 12^ cts. per lb. 
317 boxes of raisins, at $2.75 per box, 
1049 barrels of shad, at $7.50 per bbL . 

76 barrels of oil, 32 gal. each, at $1.08 per gal. 

Amount, $ 
Received the above in full, Jacob Thrifty. 



Baltimobe, January 1, 1855. 

64. Mr. Abel Wirt, Bought of Timothy Stout, 

10 yards of broadcloth, at $4.37^ 

75 " sheeting, " .09 

42 " plaid prints, " .45 

5 bbl. Genesee flour, " 7.87^ . 

7 pairs of boots, at $1.60 per pair, 

18 bushels of corn, at 72 cts. per bushel, 



65. Mr, Chas, Snow, 
45 yards of broadcloth, at 
66 " 

16 " vestings, 

24 lb. colored thread, 
72 pair silk hose, 
108 jBr^a carpeting, 






it 



ii 



ii 



Received payment, 



MoNTBEAii, October 16, 1855. 

Bought of Tose, Duncan & Go. 

9s. 6d. . . . ^ s. d. 
12s. 9Jd. 

6s. 8-id. 

5s. 4d. 

7s. 5f d. 
I4s. lOd. 



VosE, Duncan & Co. 
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DIVISION. 

65. Division is the operation of finding how many times one 
number is contaiaed in another ; or, of dividing a nnmber into 
eqnal parts. 

66. The Dividend is the nnmber to be divided. 

67. The Divisob is the nnmber by which we divide. It is 
the standard which measures the dividend ; or, it shows into 
how many equal parts the dividend is to be divided. 

68. The Quotient is the result of division. It shows how 
many times the divisor is contained in the dividend, or the 
value of one of the equal parts of the dividend. 

69. The Remainder is what is left after the operation. When 
it is 'O, the quotient is a whole number, and the division is exoQt. 

Nninbeni in Division. 

70. There are always three numbers in every division, and 
sometimes four : First, the dividend ; second, the divisor ; third, 
the quotient ; fourth, the remainder. 

There are three methods of denoting division; they are the 
following : 

12 -s- 3 expresses that 12 is to be divided by 3 ; 
■^ expresses that 12 is to be divided by 3 ; 

3)12 expresses that 12 is to be divided by 3. 

When the last method is used, if the divisor does not exceed 
12, we draw a line beneath the dividend, and set the quotient 
under it. If the divisor exceeds 12, we draw a curved line on 
the right of the dividend, and set the quotient at the right. 

Kinds of Division. 

71. Short Division is the operation of dividing when the 
work is performed mentally, and the results only written down. 
It is limited to the cases in which the divisors do not exceed 12. 

72 Loxa Division is the operation of dividing when all the 
tvork is expressed. It is used when the divisor exceeds 12. 
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73. operations and Rule. 

1. DiYide 456 by 4. 

Ai^AiiYBiB. — ^The nuinber 456 is made up of 4 hundreds, 5 tens, and 
6 units, eabli of which is to be divided by 4. Dividing 4 hundreds 
by 4, we have the quotient, 1 hundred: 5 tens divided 
by 4, gives 1 ten, and 1 ten over : reducing this to units, opkbation. 
and adding in the 6, we have 16 units, which contains 4, 4)456 

4 times : hence, the quotient is 114 : that is, the dividend vTi 

contains the divisor 114 times. 

2. Divide igll 8s. Td. 3far. by 5. 

AKAiiYSis. — ^Dividing £11 by 6, the quotient is £2, and £1 remain- 
ing. Beducing this to shillings, and adding in the 8, we have 28s., 
which, divided by 6, gives 5s., and 8s. over. 
This being reduced to pence, and 7d. added, operation. 

gives 43d. Dividing by 5, we have 8d., and * ■. d. far. 

8d. remainder. Reducing 3d. to farthings, add- ^ ) 11 8 T 3 

ing 3 fiaxthings, and again dividing by 5, gives 2 5 8 3 

the last quotient figure, 8far. Hence, £2 5s. 
8d. 8far., is one of the five equal parts of the dividend. 

3. Divide 11^2 by 327. 

Analysis. — ^Having set down the divisor on the left of the dividend, 
it is seen that 327 is not contained in the first three figures on the left, 
^ which are 117 hundreds. But by observing 
that 3 is contained in 11, 3 times, and some- opbbation. 

thing over, we conclude that the divisor is 321)11772(36 

contained at least 3 times in the first four ^°^ 

figures, 1177 tens, which is tLj>a/rtial dividend, 1962 

Set down the quotient figure 3, and multiply 1962 

the divisor by it : we thus get 981 tens, wliich 

being less than 1177, the quotient figure is not too great : we subtract 
the 981 tens from the first four figures of the dividend, and find a 
remainder 196 tens, which being less than the divisor, the quotient 
figure is not too small. Beduce this remainder to units, and add in 
the 2, and we have 1962. 

As 3 is contained in 19, 6 times, we conclude that the divisor is 
contained in 1962 as many as 6 times. Setting down 6 in the quotient, 
and multiplying the divisor by it, we find the product to be 1962. 
Hence, the entire quotient is 86, or the divisor is contained 36 times in 
the dividend, and 36 is also one of the 327 equal parts of the dividend. 
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Rule. 

I. Beginning with the highest order of units, take for a 
partial dividend the fewest figures that vriU contain the 
divisor: divide these figures by it, for the first figure of the 
quotient : the unit of this figure mil be the same as that oj 

he partial dividend: 

II. Multiply the divisor by the quotient figure so found, 
and subtract the product from the parties dividend : 

III. Reduce the remainder to units of the next lower order, 
and add in the units of that order found in the dividend: this 
gives a new partial dividend. Proceed in a similar manner 
until units of every order shall have been divided. 

74. Directions for the Operations. 

1. There are five steps m the operation of Division : 1st, To write 
down the numbers; 2d, To divide, or find how many times; 3d, To 
multiply; 4th, To subtract; 5th, To bring down, to form the partial 
dividends. 

2. The product of a quotient figure by the divisor must never be 
larger than the corresponding partial dividend; if it is, the quotient 
figure is too large, and must be diminished. 

3. K any one of the remainders is greater than the divisor, the 
quotient figure is too small, and must be increased. 

4. The unit of any quotient figure is the same as that of the partial 
dividend from which it is obtained. The pupil should always name 
the \mit of every quotient figure. 

. 65. What is Division ?— 66. What is the dividend?— 67. What is the 

divisor? What does it show?— 68. What is the quotient? What does 
t show? — 69. What is the remainder? 

70. How many numbers are there in every division ? What are they ? 
How many signs of Division are there? Make and name them. 

71. What is Short Division ? When is it used ?— 72. What is Long 
Division? When is it used? — 73. Explain each of the three examples. 
Give the rule for the division of numbers. 
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5. If the dividend and divisor are both compound numbers, reduce 
them to the same unit before commencing the division. 

6. K any partial dividend is less than the divisor, the corresponding 
quotient figure is 0. 

7. When there is a remainder, after division, write it at the right 
of the quotient, and place the divisor under it. 

76. Principles resulting from Division. 

1. When the divisor is equal to the dividend, the quotient wUl be 1. 

2. When the divisor is 1, the quotient will be equal to the 
dividend* 

3. When the divisor is less than the dividend, the quotient wiU 
be greater than 1. The quotient will be as many times greater than 1, 
as the dividend is times greater than the divisor. 

4. When the divisor is greater than the dividend, the quotient will 
be leas than 1. The quotient will be such a part of 1, as the dividend 
is of the divisor. 

74. — 1. How many steps are there in division? Name them. 

2. If a partial product is greater than the partial dividend, what does 
it indicate? What then do you do? 

3. What do you do when any one of the remainders is greater than 
the divisor? 

4. WTiat is the unit of any figure of the (Jaotient ? When the divisor 
is contained in simple units, what will be the unit of the quotient figure ? 
WTien it is contained in tens, what will be the unit of the quotient 
figure? When it is contained in hundreds? In thousands? 

5. If the dividend and divisor are both compound numbers, what 
do yon do? 

6. If any partial dividend is less than the divisor, what is the cor- 
responding figure of the quotient? 

7. When there is a remainder after division, what do you do with it ? 

75. — 1. When the divisor is equal to the dividend, what will the 
notient be? 

2. When the divisor is 1, what will the quotient be? 

3. When the divisor is less than the dividend, how will the quotient 
coTnpary with 1 ? How many times wiU it be greater than 1 ? 

4. When the divisor is greater than the dividend, how will the 
quotient compare with 1? What part will the quotient be of 1? 



72 



DIVISION. 



Proofs of Division. 

76. There are three methodB of proving diyision : 
I. Multiply the divisor by the qiiotient, and add in the 
remainder, if any : the resuU should he the dividend, 

IT. Divide the dividend, diminished by the remainder, ij 
Mny, by the quotient: the result should be the divisor, 

III. Find the excess of 9's in the divisor and in the quo- 
tient ; multiply them together, and note the excess hf 9's in 
the product : this should be eqmd to the excess of 9'« in the 
dividend, after being diminished by the remainder^ if any, 

1st Method. 
In the last example*, we had 11TT2 -^ 32T = 36. 
Now, 32T X 36 = lin2. 



2d Method. 

Divisor, 32T, excess of 9's , 
Quotient, 36 " " 

Dividend, lin2 " " , 



(1) 
3 ) 19T3t 



Examples: 

(2) (3) 

4 ) 14T368 5 ) 1346840 



\ \ Product, 0. 
0*) 



6 ) 1650930 



(5) 

6 ) 4T6898T2 



(6) 

9 ) 10324683 



(T) 

1 ) 606321494 



(8) 


(9) 




(10) 




£ 1. d. 


A. & 


P. 


yd. qr. 


nA. 


3)4T 19 3 


9)31 3 


n 


5)41 3 


1 


(11) 


(12) 




(13) 




$ ctB. m. 


$ eta. 


m. 


$ 


et& 


8)634 75 6 


t)1468 09 


6 


12)802346 
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14. Divide T3494T644 by 48. 

15. Divide 8536752 by 36. 

16. Divide 3367598 by 19. 
IT. Divide 49300 by 725. 
18. Divide 6477150 by 145. 

9. Divide 770 by 28. 
20 Divifle $87,256 by 5. 
21. Divide $495,704 by 129. 



22. Divide $29.25 by 26. 

23. Divide $10,125 by 27. 

24. Divide $347.49 by 429. 

25. Divide $751.50 by 150. 

26. Divide $5711.04 by 108 

27. Divide $315 by $35. 

28. Divide $50065 by $527 

29. Divide $432 by 54. 

30. Divide 334422198 by 438. ' 

31. Divifc, 714394756 by 1754. 

32. Divide 4*159407184 by 3574. 

33. Divide 5719487194715 by 45705. 

34. Divide 4715714937149387 by 17493. 

35. Divide 671493471549375 by 47143. 

36. Divide 571943007145 by 37149. 

37. Divide 1714347149347 by 57143. 

38. Divide 49371547149375 by 374567. 

39. Divide 171493715947143 by 571007. 

40. Divide 6754371495671594 by 678957. 

41. Divide 7149371478 by 121. 

42. Divide 71900715708 by 57149. 

43. Divide 14714937148475 by 123456. 

44. Divide 729 A. 2 R. 7 P. by 41. 

45. Divide 365 da. 6 hr. by 240. 

46. Divide 1298 ml 2 fur. 33 rd. by 37. 

47. Divide 95 hhd. 6 gal. by 120. 

48. Divide 232 bush. 3pk, 7 qt. by 105. 



76. How many metliods of proof are there for divMon? What are 
they? What is the proof by multiplication? What is the proof b^ 
the 9'B? 
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49. Divide 1^18306.25 into seven hundred and twenty-five equal 
parts. 

60. Bought 1 yards of cloth for 16s. 4d.: what did it cost 
per yard? 

.51. A man travelled 265 mi. 6 fur. 16 rd. in 12 days: how 
far did be travel in one day? 

62. If 569 A. 2 R. 23 P. be equally divided among 9 persons, 
how much will 5 of them have? . • 

53. The aimual income of a gentleman is $10000 : how much 
is that per day, counting 365 days to the year? 

54. What number multiplied by 9999 will give the product 
981551235 ? 

55. A gentleman owning an estate of $75000, gave one-fourth 
of it to his wife, and the remainder was divided equally among 
his five children : how much did each receive ? 

56. The expenditure of the United States for 1853 was 
$54026818 : how much would that be per day, allowing 365 
days to the year? 

5T. If 28 yards of cloth cost one hundred and thirty-three 
dollars, what will one yard cost ? 

58. If I pay $63*7.50 for 51 yards of cloth, what is the price 
per yard? 

59. The city of New York, in 1850, had 104 periodical pub- 
lications, with an aggregate cu'culation of 18747600 copies : 
what was the average circulation of each? 

60. Bought 19 bushels of wheat for $30,875 : what was the 
cost of one bushel ? 

61. How long will 9125 loaves of bread last 5 families, ii 
eacli family consumes 5 loaves a day? 

62. The product of two numbers is 7207272072, and the 
multiplier 9009 : what is the multiplicand ? 

63. How many rings, each weighing 4 dwt. 12 gr., can be 
wade from 10 oz. 11 dwt. 12 gr. of gold? 
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64. If iron is worth 2 cents a pound, how much can be bought 
for $67.60? 

65. If 14 sticks of hewn tunber measure 12 T. 38 ft. 118 in., 
how much does each stick contain? 

66. In 1850, Pennsylyania manufactured 285*102 tons of pig 
iron, and employed 9285 hands : what was the average product 
of each hand? 

67. The number of college libraries in the United States in 
1850, was 213, containing 942321 volumes : what w^uld be tk^ 
average number of volumes in each? 

68. Supposing the sun to make a complete revolution in 365 
days, what is his daily velocity of rotation? 

69. How many dozen spoons can be made from 31b. 11 oz. 
of silver, allowing 15pwt. 16 gr. to each spoon? 

70. A gentleman bought a piece of cloth, containing 48 yards, 
at $3.25 per yard. At what price per yard must he sell the 
cloth to gain $60 ? 

71. If iB75 18s. 9d. will pay 5 men for their weekly labor, 
what amount would pay 18 men at the same rate? 

72. How many revolutions does the wheel of a railcar make 
in going a distance of 75 miles, supposing the wheel to be 
9 ft. 6 in. in circumference ? 

73. There is a certain number, which being divided by 3, the 
quotient multiplied by 4, and 6 added to the product, will give 
1 8 : what is the nunaber ? 

74. If a farm, containing 512 acres, costs $28672, how much 
iocs it cost per acre? 

75. If 288120 be divided into 432 equal parts, what will be 
the value of one of the parts ? 

76. Light moves with immense rapidity. It comes from the 
sun to the earth in 8 minutes, the distance being 96 millions 
of miles : how far does it move in 1 second ? 
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CONTRACTIONS IN MULTIPLICATION. 

77. Contractions in Multiplication are short methods of find- 
ing products when the multipliers are particular numbers. 

78. To multiply by 25. 

1. Multiply the number 356 by 25. 

Analysis. — If we annex two ciphers to the mnl- oPBEAfiON. 

tlplicand, we multiply it by 100 (Art. 61) : this prod- 4)35600 

uct is four 4inies too great : for the multiplier is but 

one-fmrth of 100 ; hence, to multiply by 25, 8 9 

Annex two ciphers to the multiplicand^ and divide the re- 
sult by 4. 

Examples. 



1. Multiply 287 by 25. 

2. Multiply 184 by 25. 



3. Multiply 6741 by 25. 

4. Multiply 30 U by 25. 



79. When the multiplier contains a fractional unit. 

1. What is the product of 15, multiplied by Z\l 

Analysis. — The multiplicand is to be taken 3 and opeeation. 
one-fifth times : taking it one-fifth times, which is ■'■^ 

done by dividing by 5, gives 3, which we write in the ? 

unit's place: then, taking it 3 times, gives 45, and 3 

the sum 48 is the product; hence, 45 

Take such a part of the multiplicand as the ^8 Ans. 

fraction is of I; then multiply by the integral number, and 
the sum of the products wUl be the required product. 

Examples 



1. Multiply 321 by S^. 

2. Multiply 234T4 by 16^. 

3. Multiply 34100 by 121f 



4. Multiply 12T2vby 12J.. 

5. Multiply 9824 ;by 212\. 

6. Multiply 3828 'by 73^. 



77. What are contractions in Multiplication? — 78. How do you mul- 
ciply by 25 ? — 79. How do you multiply when the multiplier contains a 
6nctJanal unit? 
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80. To multiply by 12}. 
1. Multiply the number 286 by 12^. 
Analysis.— Since 12} is cme^igMh of 100, opbkation. 

Annex two ciphers to the multiplicand^ and ^ 

iivide the result by S. 3 515 

Examples. 



1. Multiply 384 by 12^. 

2. Multiply 476 by 1 2 J. 



3. Multiply 14800 by 12^. 

4. Multiply 610418 by 12^. 



81. To imiltiply by 33J. 
1. Multiply the number 915 by 33^. 



OPERATION. 



Akalysis. — Annexing two ciphers to the mul- . q >t k a a 

tiplicand, mnltiplies it by 100 : but the multipUer is oydJoO^ 

one4hird of 100 : hence, 3 2 5 

Annex ttoo ciphers, and divide the result by 3. 

Examples. 

1. Multiply 1619252 by 33J. 3. Multiply 10615512 by 33J. 

2. Multiply 1480124 by 33 J. 4. Multiply 4442112 by 333 J. 

82. To multiply by 125. 
1. Multiply the number 1125 by 125. 



OPERATION. 



Analysis. — Annexing three ciphers to the mul- 
tipUcand, multiplies it by 1000 : but 125 is but ^ ) 1125000 

^ne-eighth of one thousand*, hence, 14 6 2 5 

Annex three ciphers, and divide the result by 8. 

Examples. 



1. Multiply 59264 by 125. 

2. Multiply 11593408 by 125. 



3. Multiply 1940812 by 125. 

4. Multiply 140588 by 125. 



80. How do you multiply by 12}? — 81 How do you multiply by 
83}?— 82. How do you multiply by 125? 



> 
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Applicatioiis. 

83. The analysis of a practical question, in Multiplication, 
requires that the multiplier be an abstract number; and then 
the unit of the product will be the same ds the unit of the laulr 
tiplicand. 

84. To find the cost of several things, when we know th 
price of one, and the number of things 

1. What will six yards of cloth cost, at 8 dollars a yard? 

Analysis. — Six yards of doth will cost 6 times as much as 1 yard. 
Since 1 yard of cloth costs 8 dollars, 6 yards wiU cost 6 times 8 dol- 
lars, which are 48 dollars ; therefore, 6 yards of cloth, at 8 dollars a 
yard, wiU cost 48 dollars: hence. 

The cost of any number of things is equal to the price of a 

single thing multiplied by the number of things. 

We have seen that the product of two numbers will be the 
same (that is, contain the same number of units), ^whichever be 
taken for the multiplicand (Art. 59). Hence, in practice, we 
may multiply the two factors together, taking either for the 
multiplier, and then assign the proper unit to the product. 
We generally take the less number for the multiplier. 

85. To find the cost, when the price is an aliquot part of a 

« 

dollar. 

Note. — For definition of Aliquot part, see Art. 98. 

1. Find the cost of 45 bushels of apples, at 25 cents a bushel. 

Analysis. — 11 the price were 1 dollar a bushel, the operation. 
eost would be as many dollars as there are bushels. 4) 45.00 

But the price is 25 cents = J of a dollar ; hence, the lm~9^ 

cost will be one-fourth as many dollars as there are 
bushels ; that is, as many dollars as 4 is contaiued times in 45, which 
Is 11, and 1 doUar over. This is reduced to cents by adding tw 
ciphers ; then dividing again by 4, we have the entire cost : hence, 

83. What does the analysis. ^f a practical question in Multiplication 
require? What then follows? — 84. How do you find tlie cost of several 
tilings when you know the price of a single thing ? — 85. How do you 
dad the cost whan the price is an aliquot part of a dollar? 



MULTIPLICATIOir. 71) 

Take such a part of the number which denotes the amount 
of the commodity a>s the price is of 1 dollar : the result vrill 
be the cost in dollars. 

86. To find the cost, when the price contains an aliquot part 
of a dollar 

' Find the cost of 45 bushels of wheat, at $2.25 a bnsheL 

Analysis. — The cost, at 25 cents per 45 

bushel, would be $11.25; and at $2 per ^^j 

bushel, would be $90: hence, at $2.25, it 11.25 at 25 cts. 

is $101.25. 90' at $2.00.' 

Multiply the quantity by the aliquot * ^ 

part (f the dollar : then multiply it by the integral part of the 
price : the sum of the products wUl be the entire cost. 

Examples. 

1. What would be the cost of 284 bushels of potatoes, at 50 
cents a bushel? 

2. At 33| cents a gallon, what will 51 gallons of molasses 
cost? 

3. What cost 112 yards of calico, at 12 J ceiits a yard? 

4. If a pound of butter costs 20 cents, what will 115 pounds 
cost? 

5. What will 516 bushels of wheat cost, at $1.50 a bushel ? 

6. What will it cost to dig a ditch 129 rods long, at $1.33J 
a rod? 

T. At $1.25 a barrel, what will 96 barrels of apples cost ? 

8. What will 3 pieces of cloth cost, each piece containing 25 
yards, at $1.20 a yard? 

8G. How do you find the cost when the price contains an aliquot 
part of a dollar? 
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87. To find the cost of articles sold by the 100 or 1000. 

1. What win 644 feet of lumber cost, at 2 dollars per 100 ? 

AiJALYSis. — ^At 2 dollars a foot, the cost would be 544 X 2 = 1088 dol- 
lars ; but as 2 dollars is the price of 100 feet, it follows that 1088 dol- 
ars is 100 times the cost of the lumber ; therefore, if we divide 1088 
dollars by 100 (which is dcme bj cuttmg off two of the right hand 
figures, Art. 61), we obtain the cost 

Note. — ^Had the price been so much per 1000, we should have 
divided by 1000: hence. 

Multiply the quantity by the nttniber denoting the price: if 
the price be by the 100, cut off two figures on the right hand 
of the product; if by the 1000, cut q^ three, and the remaining 
figures vnU be the answer in the same denomination as the 
price, which, if cents or mills, muy be reduced to dollars. 

Examples. 

1. What will be the cost of 3U2 feet of timber, at $3.25 
per 100? 

2. At $12.50 per 1000, what will 6400 feet of boards cost ? 

3. At $9.T5 per hundred, what will be the cost of 1568 
oranges 7 

4. What will be the cost of 198T5 lemons, at ,the rate of 
$25 per thousand? 

5. JBichard Ames, Bought of John Maple. 

1215 feet of boards, at $9.00 per 1000, 

3120 " " " 15.25 

115 " scantling, " 8.15 

1200 " timber, " 12.06 " 

2550 " lathing, « .15 100, 

965 " plank, " 1.12^ 






u 



Received payment, John Maple. 



87. How do yoa find the cost of articles sold by the 100 or 1000? 
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88. To find the cost of articles sold by the ton. 

What is the cost of 640 pounds of hay, at $11.50 per ton? 

Analysis. — Since there are 2000 opmlation. 

pounds in a ton, the cost of 1000 2) $11.50 

pounds will be half as much as of TTT .^ _ « , ^.v^ ,, 

; , . A^^r ,c ,.. , ,,. , 5.75 pnee of 10001b. 

1 ton : VIZ., $5.75. Multiply this by g j q 

the number of pounds (640), and 

cut off three places from the right 23000 

(Art. 87), in addition to the two ^^^^ 

places cut off for cents; hence, $3.68000 

Multiply one-half the price of a ton by the. number of pounds, 
and cut off three figures from the right hand of the product 
The remaining figures will be the answer in the sam£ denomi- 
nation as the price of a ton. 

Examples. 

1. What will be the cost of 1575 pounds of plaster, at $3.84 
per ton? 

2. If one ton of coal costs $7.37^, what will be the cost of 
3496 pounds ? 

3. What will 1260 pounds of hay cost, at $9.40 per ton? at 
110.25 ? at $14.60 ? 

4. What will be the cost of transportation of 5482 pounds 
of iron from Pittsburgh to New York, at $6.65 per ton ? 

5. What will be the cost of removing 785797 pounds of 
Btone, at $1.87^ per ton? 

6. What will 67418 pounds of hay cost, at 26 dollars a ton ? 

7. What will 497046 pounds of plaster cost, at $9.75 a ton ? 

8. What is the cost of 9047641 pounds of railroad iron, at 
$75 a ton? 

88. How do you find the cost of articles sold by the ton 

4* 
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CONTRACTIONS IN DIVISION. 

89. Contractions in Division are short methods of finding 
the quotient when the divisor is a particular number. 

90. By reversing the processes of Arts. 18, 80, 81 and 82 
we have the four following rules : 

1. To divide any number by 25: 

Multiply the number by 4, and divide the product by 100. 

2. To divide any number by 12^: 
Multiply the number by 8, and divide the product by 100. 

3. To divide any number by 3 3 J, or 333}, &c. : 

Multiply the number by 3, and divide the product by 100, 
or 1000, dc. 

4. To divide any number by. 126: 
Multiply by 8, and divide the product by 1000. 

Examples. 



1. Divide 6350 by 25. 

2. Divide 656280 by 25. 

3. Divide T218615 by 25. 

4. Divide 6287215 by 25. 

5. Divide 12225 by 12J. 

6. Divid© 11925 by 12 J. 
t Divide 1760600 by 12i. 
8. Divide 67500 by 33J. 



10. Divide 15851400 by 33J' 

11. Divide 8072400 by 33^. 

12. Divide 16144800 by 33J. 

13. Divide 31702800 by 33^. 

14. Divide 281250 by 125. 

15. Divide 6015750 by 125. 

16. Divide 2026875 by 125. 

17. Divide 6080625 by 125. 



9. Divide 1308400 by 33J. 18. Divide 18047250 by 125. 

89. What are Contractions in Division? 

90. What rules do we get by reversing the four last procespee? 



Ig 
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91. When the divisor is a composite number. 



12 ) 288 
3)24 



8 



1. How many feet and yards are there in 288 inches ? 

Analysis.— Since there are 12 inches in 1 foot, operation 

there nvill be as many feet in 288 inches as 12 is 
contained times in 288; viz., 24 feet, in which the 
unit is 1 foot Since 3 feet make 1 yard, there will 
be as many yards in 24 feet as 3 is contained times 
in 24 ; viz., 8 yards, in which the unit is 1 ytvrd. We 
have thus passed, by division, from the unit 1 inch to the unit 1 fo 
and then to the unit 1 yard; that is, in each operation, we ha 
increased the unU as many tirnes as there are units in the divisor. 

Let us now use the same numbers, in a diflferent question : 

2. If 288 dollars be equally divided among 36 men, what w 
be the share of each? 

Analysis. — Since 288 dollars is to be equally di- opebation 

vided among 36 men, each will have as many dollars 
as 36 is contained times in 288. Dividing 288 into 12 
equal parts, we find that each part is 24 dollars. If 
each of these parts be now divided into 3 equal parts, 
there will then be 36 parts in all, each equal to 8 
dollars : here, th^ unit of the restUt is the same as tliat of the divider 
Hence, we may regard division under two points of view : 

1. -4s a process of reduction^ in which the unit of each si 
ceeding dividend is increased as many times as there are un- 
in the divisor: 

2. As a process of separating a number into equal parts ; 
which case the unit of a part will be the same as that of t 
dividend. 

Hence, when the divisor is a composite number: 

Divide the dividend by one of the factors of> the diviso 
then divide the quotient^ thus arising, by a second factor^ ai 
so on, till every factor has been used as a divisor: the last qy 
tient will be the answer. 



12 ) 288 

3 )24 

8 



91. How do you divide when the divisor Is & Composite number^ 
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Examples. 
DiTide the following numbers by the factors of the divisors : 



1. 2322 by 6 = 2x3. 

2. 31152 by 24 = 4 x 6. 

3. 19152 by 36 = 6 X 6. 

4. 38592 by 48 = 4 X 12. 



5. 1145592 by 12 = 8 X 9. 

6. 185160 by 96 = 8 x 12 
T. 115116 by 64 = 8x8. 
8. 463104 by 144 = 12 x 12 



Note. — ^When there are remamders, after division, the operation i 
to be treated as one of redaction. 

92. How to find the true remainder. 
1. Divide the number 3611 by 30 = 2 x 3 X 6. 
2 )3611 

3 )1835 . . 1 = 1st rem. ... 1 

5 )611 . . 2 = 2d rem. 2x2 = 4 

12 2 . . 1 = 3d rem. 1x3x2 =_6 

Ana. 122^. For remainder, 11 

.ajTAiiYSis.— Dividing 8671 by 3, we have a quotient 1835, and a 
remainder, 1. After the third division, the quotient is 122, and the re- 
mainder, 1. Now, it is plain, from the first analysis, that, 

1. The unit of the first quotient is as many times greats than the 
unit of the dividend, as the divisor is tidies greater than 1 ; and similarly 
for all the following quotients. 

2. The unit of the first remainder is the same as the unit of the 
dividend'; and the unit of any remainder is the same as that of the 
corresponding dividend. 

3. The unit of any dividend is reduced to that of the preceding 
dividend, by multiplying it by the preceding divisor. 

Hence, to find the remainder in units of the given dividend 
is simply a case of reduction in which the divisors denote the 
uuits of the scale : therefore, 

To the first remainder, add the products which arise hy 
multiplying each of the following remainders hy all the pre- 
ceding divisors^ except ite own: the sum wiU be the true 
remainder. 
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Examples. 
Divide the foflowing numbers, and find the remainders: 

L 416105 by 315 = 7 X 9 x 5. 

2. 804106 by 462 = 3 x 2 x 7 X 11. 

. 3. 755807 by 3456 = 4 x 8 x 9 x 12. 

4. 8741659 by 105 = 3 x 5 x 7. 

5. 947043 by 385 = 5 x 7 x 11. 

6. 4704967 by 1155 = 11 x 7 x 5 x 3. 

7. 71874607 by 7560 = 8x7x9x6x3. 

93. When the divisor is 10, 100, 1000, &c. 

1. Divide 3278 by 1000 = 10 x 10 x 10* 

Analysis.— We divide 3378 by 10, by 
Bimply cutting off 8, giving 327 tens, and opekation. 

8 Tmits remainder. We again divide by 10)32718 

10, by cutting off the 7, giving 32 hun- --^ 

dreds, and 7 tens remainder. We again 10)_32|7 . 8 rem. 

divide by 10, by cutting off the 2, giving 10 ) 3|2 . . 7 rem. 

a quotient of 3 thousands, and 2 hundreds o o ^^^ 

' o • • iw rem. 

remainder. The quotient then is 8, and a 

remainder of 2 hundreds,. 7 tens, and 8 8j%q^, -4ns, 

units, or 278: hence. 

Cut off from the right of the dividend as many figures 
as there are ciphers in the divisor^ considering the figures 
at the lefty the quotient^ and those at the righ^ the remainder 

94. When any divisor contains significant figures, with one or 
more ciphers at the right hand. 

OPERATION. 

1. Divide 876896 by 32000. 32|000)875|896(27 

Ai^ALYSis.— The divisor 82000 = 32 X £i_ 

1000. Dividing by 1000, gives a quotient 235 

875, and 896 remainder. Then dividing 224 

by 32, gives a quotient 27, and 11 remain- "TTsQfi rpm 

dep, which gives the residt, 27^^: 

hence, Ans. 27JigU. 
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Cut off, by a line, the ciphers from the right of the divisor, 
and an equal number of figures from the right of the divi- 
dend: divide the remaining figures of tJie dividend by tJt^ 
remaining figures of the divisor, and to the remainder, if any^ 
annex the figures cut off from the dividend, and the result 
will form the true remainder. 

Examples. 
Divide the following numbers : 



1. 1912664 by 420000. 

2. 1752000 by 12000. 

3. 13199006 by 801400. 



4. 11428129800 by 72000. 

5. 36981400 by 146000. 

6. 141614398 by 63000. 



95, When the divisor contains a fraction. 

1. Divide 856 by 4^. 

AiiTAiiYSis. — There are 5 fifths in 1; operation. 

hence, in 4 there are 20 fifths ; therefore, 3 ) 4 2 8 

^ = 21 fifths. In the dividend 856, there >. VVTVa 2 

are 5 times as many fifths as units 1 ; that — 

is, 4280 fifths; therefore, the quotient is 2 03.5 rem. 

4280 divided by 21, equal 203^. Hence, Ans* 203?''. 
when the divisor contains a fraction, 

Heduce the divisor and dividend to the fractional unit 
of the divisor^ and tfien divide as in ifitegral numbers. 

Examples. 
Find the quolfents in the following examples : 



1. 3245 ~ 16^. 

2. 47804 -V- 15J. 

3. 870631 -T- 14f 

4. 37214 -^ 51|. 



5. 87317 -f. 9f. 

6. 87906 ~ 12f 

7. 95675 -^15f 

8. 71096 ~ 17f. 



92. How do you find the true remainder? 

93. How do you divide when the divisor is 10, 100, &c. 

94 How do you divide when the divisor contains significiint figures 
with ciphers at the right? 
95. How do you divide when the divisor contains a fraction? 



.1. 
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Applications. 

96* Division has three applications. 

1. Given the number of things and their cost, to find the price of 
one thing. 

2. Given the cost of a number of things, and the price of one thing, 
to find the number of things. 

3. To divide any number of things, into a given number of equal 
parts 

Rules. 

I. Divide the number denoting the cost by the number of 
things : the quotient will be tlie price of one : 

II. Divide the number denoting the cost by the price of 
one : the quotient will be the number of things : 

IIL Divide the number denoting the things by the number 
of parts into which they are to be divided: the quotient will 
he the number in each part. 



PRACTICE. 

97. Practice is an easy and short method of applymg the 
rules of arithmetic to questions which occur in trade and 
business. 

98. An Aliquot Part of a number is any exact divisor 
of it, whether integral or fractional. Thus, 3 months is an 
aliquot part of a year, being one-fourth of it, and 12 J cents is 
an aliquot part of 1 dollar, being one-eighth of it. 



Aliquot Parts of a Dollar. 



$1 

^ of a dollar 

J of A dollar 

^ of a dollar 

^ of a dollar 



= 100 cents. 
= 60 cents. 
= 33^ cents. 
= 25 cents. 
= 20 cents. 



|- of a dollar 

^(j of a dollar 

j^g- of a dollar 

"^ of a dollar 

^ of a cent 



= 121 cents. 

= 10 cents. 

= 6 J- cents, 

= 5 cents, 

= 5 mills. 



). How many applications has division? What are they? Give 
the rules. 
S7. What is Practice ?— 98. What is an aliquot part ot «. nxmiJc^xX 
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Aliquot Farts of a Found. 



£1 

^ of a pound 
J of a pound 
J of a pound 



20 shillings. 
10 shillings. 
6s. 8d. 
5 shillings. 



J of a pound 
•i- of a pound 
-J- of a pound 



4 shillings. 



: 3s. 4d. 
: 2s. 6d. 
I^ of a pound = Is. 8d. 



8 



Aliquot Farts of a Year. 



1 year 

^ of a year 

J of a year 



12 months. 
6 months. 
4 months. 



1 



of a year 
g of a year 
j^^ of a year 



3 months. 
2 months. 
1 month. 



Aliquot Farts of a Month. 



^ of a month 
^ of a month 
J of a month 



= 15 days. 
= 10 days. 
= TJ days. 



JL 
5 

6 



of a month 
of a month 
-^ of a month 



6 days. 
5 days. 
3 days. 



1. What is the cost of 3Y6 yards of cloth, at $1.15 a yard ? 
ANAiiYSis.— At $1 per yard, 



1 


1 


50 


* 


25 


i 



1316 = cost at $1 per yard. 
188 = cost at 50 cts. 
94 = cost at 25 " 



tt 



It 



u 



876 yards cost $376. Separat- 
ing 75 cents into 50 cents, an 
aliquot part of one dollar, and 
25 cents, an aliquot part of 50 
cents, we take one-half of $376, 
and obtain $188, the cost of 

376 yards at 50 cents per yard. Since 35 cents is one-half of 50 cents, 
we take ^ of $188, and thus obtain $94, the cost at 25 cents per yard. 
The sum $658 gives the cost at $1.75 per yard. 



$658 = cost at $1.75 



2. What is the cost of 196 yards of cotton, at 9d. per yard * 

196s. = cost at Is. per^ard 



Analysis. — ^9d. = 6d. + 3d. 
The cost of 196 yards at ls.= 
196s. Since 6d. = Js., the cost 
at 6d. = } of 196s. = 98s. The 
cost at 8d. = ^ as much as at 
6d.; J of 98s. = 49s. The cost 
at 9d. = the sum = 147s. = 
£7 7ti. 



1 1 

6 i 
3 i 
20 ) 147s. = cost at 9d. 

£*l 7s., entire cost. 



98s. = cost at 6d. 
49s. = cost at 3d. 



n 



u 



tt 
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Examples. 

1. What is the cost of 425 yards of calico, at Is. 6d. per yard ? 

2. What is the cost of 475 yd. of tape, at Id. Ifar. per yard ? 

3. What is the cost of 354 yards of cord, at l^d. per yard? 

4. At 12J cents = $}■ a yard, what will be the cost of 4156 
ards of bleached shirting ? 

5. At 2s. 6d. = £i per pair, what will be the cost of 3Y54 
pairs of gloves ? 

6. If wheat is 3s. 6d. a bushel, what will be the cost of 5320 
bushels ? 

T. If broadcloth costs £1 Ts. a yard, what will be the cost 
of 435 yards ? 

8. If linen is 2s. 6d. = 2^. a yard, what wiU be the cost 
of 660 yards? 

9. What, will be the cost of 401b. of soap, if 1 pound costs 
6J cents? 

10. What will be the cost of 148 yards of cloth, at |3.t5 
a yard? 

11. If one bushel of apples cost 62 J cents, what will be the 
cost of 876 bushels ? 

12. What will be the cost of 1000 quQls, if every 5 quills 
cost 1^ cents ? 

13. If 1 yard of extra-superfine cloth costs $9.50, what will 
be the cost of 85 yd. 2qr.? 

14. What will 6 J yards of cloth cost, at $3.75 a yard? 

15. What will 8f boxes of lemons cost, at 17.25 a box? 

16. What will 15 J pieces of calico cost, at $20.75 a piece 

17: If one ton of iron costs $124, what will be the cost of 
3 T. 15 cwt. 2 qr. 15 lb. ? 

18. What will be the cost of 350 bushels of potatoes, at 
3s. 6d. a bushel, English Currency? 
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LONGITUDE AND TIME. 

99. The equator of the earth is divided into 360 equal parts^ 
Nhich are called degrees of longitude. 

100. The sun apparently goes round the earth once in 24 
iours. This time is called a day. 

Hence, in 24 hours, the sun apparently passes over 360^ o* 
longitude ; and in 1 hour, over 360° -r- 24 = 15°. 

Since the sun, in passing over 15° of longitude, requires 1 
hour, or 60 minutes of time, in 1 minute he wiU pass over 
15 ~ 60 = 16' of longitude ; and in 1 second of time, he vrill 
pass over 15' -^ 60 = 15" of longitude : Therefore, 

15° of longitude require 1 hour of time, 
15' " " 1 minute of time. 

15" " " 1 second of time. 

Hence, 

I. If the lo7igitude^ expressed in degrees^ minutes^ and 
seconds^ be divided by 15 = 3x5, the quotient wiU be hour 8^ 
minutes, and seconds of time, 

II. If time, expressed in hours, minutes, and seconds, be 
multiplied by 15 = 3x5, ^Ae product will be degrees, minutes, 
and seconds of longitude. 

Examples. 

1. Reduce 45° 31' 45" of longitude to time. 

5 )45° 31' 45 " 
ANAiiYSis. — ^We divide by 15, as in com- . _ 

pound numbers ; giving us 3 hr. 2 m. 7 sec. I 

3 hr. 2 m. 1 sec. 

99. How is the equator of the earth divided? 

100. How long is the sun in apparently going round the earth? 

Wliat Is this time called? How many degrees of longitude does the 

sun pass over in a day? How much in 1 hour? How much in 1 

minute? How much in 1 second? How is longitude reduced to time? 

Sotv is time rediicsni to loiiidtude? 



LONGITUDE AND TIME. 91 

2. Reduce 8hr. 16 m. 40 sec. of time, to longitude. 

Analysis. — "We multiply the seconds, operation. 

minutes, and hours, each by 15, carry- Shr. 16 m. 40 sec 

ing from one to the other as in the 1^ 

multiplication of compound numbers. 124° 10' 00" 

3. If the difference of time between two places be 42 m 
1 6 sec, what is the difference of longitude ? 

4. What is the difference of longitude between two places, 
if the difference of time is 2 hr. 20 m. 44 sec. ? 

5. When it is 12 m. at 'New York, it is llhr. 6 m. 28 sec. at 
Cincinnati : what is their difference of longitude ? 

101. Which place has the earlier time. 

When the sun is on the meridian of any place, it is 12 
o'clock, or noon, at that place. And since the sun apparently 
goes from east to west, it will be past noon for all places at 
the east, and before noon for all places at the west. 

If, then, we find the difference of time between two places, 
and know the exact time at one of them, the corresponding time 
at the other will be found by adding the difference, if that other 
be easty or by subtracting it, if wesL 

102. Knowing the longitude of two places, and* the time at 
one place, to find the corresponding time of the other. 

1. The longitude of Albany is 73° 42' west, and that of Buf- 
falo 78° 56' west: what is the time at Buffalo when it is 10 
o'clock A. M. at Albany ? 

Analysis. — The difference of longi- 
tude is found by subtraction, and is 
5° 13'. This difference is clianged into 
the time 20 m. 53 sec, by dividing by 
15. Since Buffalo is west of Albany, 
this difference must be subtracted from 
10 hr., the time at Albany, and the 
remainder shows the time at Buffalo 
to be 9 liT. 39 m. 8 sec. 9 lit S^ ^. ^ ^^% 



OPEltATION. 


78° 


55' 




73 


42 




15) 5° 


13' 


diff. long. 


Diff. time, 


20 


m. 52 sec. 


10 hr. 


0] 


m. sec. 




2ii 


52 
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Hence the following 

Rule. — I. Reduce the difference of longitude to time : 

II. Add the result to the given time, when the place at which 
the time is required lies east, and subtract it, when west. 

Note. — If tbe longitudes are both east or both west, the difference 
f longitude is found by subtraction. If one is east and the other 
irest, the difference of longitude is expressed by the sum. 

Examples. 

1. The longitude of, New York is Y4° 1' west, 'and that of 
Springfield, Illinois, 89* 33' west : what would be the time at 
New York when it is 12 m. at Springfield ? 

2. The longitude of Philadelphia is 15° 10' west, and that of 
New York 14° 1' west : what is the time at Philadelphia, when 
it is 3 o'clock p. m. at New York ? 

3. Washington is in longitude 11° 2' west; New Orleans ii 
89° 2' west. When it is 9 o'clock a. m. at Washington, what id 
the time at New Orleans ? 

4. The difference of longitude between St. Louis and New 
York is 16° 35'. In travelling from New York to St. Louis, 
will a watch, keeping accurate time, be fast or slow at St. Louis, 
and how much? 

103. The time at each of two places, and the longitude of 
one, being known, to determine the longitude of the other. 

1. New York is in longitude 14° 1' west. In what longitude 
is that place whose tune is 10 o'clock a. m., when it is 2 o'clock 
p. M. at New York ? 

101. What is the time, at any place, when the sun is on the me- 
ridian t How will the time then be for any place at the east? How 
will it be for any place at the west? If you have the difibrence oi 
time of two places, and know the time at one of them, how do you 
find the time at the other when it is east? When it is west? 

102. Knowing the longitude of two places, and the time at one, how 
do you find the corresponding time at the other? 

103. If the time at each of the places be known, and the longitude 
of one, how do you find the longitude of the other? 
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Analysis. — ^The difference of time operation. 

is 4 hp., equal to 60°, which is the dif- 14 hr. m. time at N. Y. 

ference of longitude. Since the time 10 "at place, 

at New York is later in the day than "~ 7 
that of the required place. New York * U == diff. of tim«. 
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must be east of that place, and the 

longitude is found by adding 60° to 60° 0' = diffi of long 

74° 1' which gives 134° 1' west,— the 

lequired longitude. Hence we have 134° 1' 

the following 

Rule. — I. Reduce the difference of time to difference of 
longitude : 

II. Add the result to the given longitude, when the place at 
which the longitude is required has the earlier time, and sub- 
tract when it has the later time. 

Examples. 

1. PhUadelphia is in longitude 75° 10' west. In what longi- 
tude is a vessel, whose chronometer indicates 11 hr. 30 m., a. m., 
Philadelphia time, when it is 2 hr. 15 min., p. m., on board the 
vessel ? 

2. The longitude of St. Louis is 90° 15' west. A person at 
that place observed an echpse of the moon at 10 hr. 40 m., p. m. ; 
another person, in a neighboring State, observed the same eclipse 
22 m. 12 sec. earlier : what was the longitude of the latter place, 
and the time of observation ? 

3. Oxford, in England, is in longitude 1° 15' 22" west. What 
is the longitude of that place, whose local time is 9 o'clock p. m., 
when the time at Oxford, as shown by an accurate chronome- 
ter, is lOJ o'clock, p. M. ? 

4. In going from London, whose longitude is 0, to Orego 
City, an accurate tunekeeper was found to ha^re gained 8 hours 
In what longitude is Oregon City? 

5. A captain observed an eclipse of the moon at 11 hr. 18 m. 
15 sec, p. M., which was seen at Greenwich, according to the 
Kautical Almanac, at 12 hr. 50 m. 19 sec, p. m. In what longi- 
tude was the vessel? 
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Applications in the Fundamental Rules. 

1. What will it cost to build a waU 96 rods long, at $1.33 J 
a rod? 

2. A fanner wishes to put 1066 bush. 2pk of potatoes into 
-^74 barrels: what quantity must he put into each barrel? 

3. How many barrels of apples, each containing 2-J bushels, 
can I buy for $36, at 45 cents a bushel? 

4. The quotient arising from a certain division is 1236 ; the 
divisor is 375, and the remamder 184 : what is the dividend ? 

5. The Croton Water Works of New York are capable of 
discharging 60000000 gallons of water ev,ery 24 hours : what 
is the average amount per minute? 

6. The population of the United States m 1850 was 23191876. 
It is estimated that one person in every 400, dies annually from 
intemperance : how many deaths may be attributed annually to 
tliis cause in the United States? 

T. If a quantity of provisions lasted 25 men 2 mo. 3 wk. 6 da., 
liow long would it have lasted 10 men? 

8. If a man's salary is $1200 a year, and his expenses are 
^640, how many years will be requked to save $6720? 

9. How long will it take to count 20 millions, at the rate of 
80 per mmute? 

10. If 3160 barrels of pork cost $47400, how many barrels 
can be bought for $11475 ? 

11. What will be the cost of 6 firkins of butter, each con- 
taining 96 pounds, at 12J cents a pound? 

12. What will 1000 quills cost, at ^ cent apiece? 

13. What will be the cost of 85J yards of cloth, at $9J a 
yard? 

14. What will be the cost of 1 hhd, 2 gal. 8 qt, of brandy, 
at 56} cents a quart? 
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15. What will be the cost of 196 yards of cotton goods, at 
Is. 6d. per yard? 

16. At 2s. 8d. per bushel, what will 1246 bushels of oats 
cost ? 

1 7. If 112 lb. of cheese cost £2 16s., what is that per pound ? 

18. What will be the cost of 1426 pounds of hay, at $9.^5 
per ton? 

19. How much must I pay for the transportation of 3840 
pounds of iron, from Albany to Buflfalo, at $4^50 per ton ? 

20. Bought 124 bbl. of potatoes, each containing 2^ bush., 
at 38^ cents a bushel : what was the cost ? 

21. There are three numbers, whose continued product is 
16200 ; one of the numbers is 25 ; another, 18 : what is the 
third number? 

22. If 1 pwt. of gold is worth 92 cents, what would be the 
weight of $10059.28 m gold ? 

23. A man sold his house and lot for $4200, and took his 
pay in railroad stock, at 84 doUars a share : how many shares 
did he receive? 

24. A person bought 640 acres of land, at 15 dollars an acre. 
He afterwards sold 160 acres, at 20 dollars an acre ; 240 acres, 
at 18 dollars an acre ; and for the remainder he received $4560. 
What was his entire gain, and what did he'^ receive per acre on 
the last sale? 

r25. A piece of ground, 60 feet long and 48 feet wide, is in- 
closed by a wall 12 feet high, and 2 J feet thick : how many 
cubic feet in the wall? 

26. What win be the cost of transportation from Montreal 
«o Boston of 325640 feet of lumber, at $2.3 if^ per thousand ? 

27. Bought 684 pounds of hay, at $12.40 a ton : what did it 
cost me? 

28. At $2.12J a hundred, what will 7S6 fe^t ot Yxfls^^-t ^^'^Vl 
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•^TZO. How many shingles will it require to cover the roof of a 
building 40 feet long and 26 feet wide, with rafters 16 feet long, 
allowing one shingle to cover 24 square inches? 

30. If 14 lb. 8 oz. 12 pwt. 3 gr. of silver be made into 9 tea- 
pots of equal weight, what will be the weight of each ? 

31. A man bought 320 barrels of flour for $2688 : at wha 
rate must he sell it to gain $1.60 on each barrel? 

32. A farmer has a granary containing 449 bush. 1 pk. 2 qt. 
of wheat ; he wishes to put it into 182 bags : how much must 
he put into each bag? 

33. A trader bought 150 barrels of flour, for which he paid 
$48*75 ; he sold the same for $7.25 a barrel : what was his 
profit on each barrel? 

34. How many sheep, at $1.62^ a head, can be bought for 
$169? 

35. How many canisters, each holding 3 lb. 10 oz., can be 
filled from a chest of tea containing 58 lb. ? 

36. In 26 hogsheads the leakage has redueed the whole 
amount to 1358 gal. 2qt.; if an equal quantity has leaked out 
of each hogshead, how much still remains in each? 

37. A man bought a piece of land for $3475.25, and sold it 
for $3801.65, by which transaction he made $3.40 an acre : 
how many acres were there? 

38. The whole amount of gold produced in California in the 
year 1855, was as follows : $43313281, sent to the Atlantic 
States; $6500000, sent directly to England; and $8500000 
retained in the country. In 1854, the total product of gold in 
California was $57715000 : how much more was produced in 
1855 than in 1854? 

^X'39. If the forward wheels of a carriage, are 12 feet in circum 
ference, and the hind wheels, 16 feet 6 inches, how many more 
times will the forward wheels turn round than the hind wheels, 

in running a distance of 264 miles? 



APPLICATIONS. 97 

40. If a certain township is 9 miles long, and 4J miles wide, 
how many farms of 192 acres each does it contain? 

41. The total number of land warrants issued during the 
year ending September 30, 1855, was 34337, embracing 4093850 
acres of land : what was the average number of acres to each 
warrant ? 

y%2. The longitude of Philadelphia is 75° 10', and that o \ 
New Orleans 89° 2', both west : when it is 12 m. at Philadel- 
phia, what is the time at New Orleans? 

43. The sun passes the meridian at 12 m., the moon at 8hr. 
30m. P.M.: what is the difference in longitude between the sun 
and moon? 

44. Two persons, A and B, observed an eclipse of the moon ; 
A observed its commencement at 9hr. 42m. p.m.; B was in 
longitude 73° 20', and observed its commencement 23 minutes 
earlier than A : what was A's longitude, and B's time of ob- 
servation ? 

45. If in II piles of wood there are 120 cords 7 cord feet 
5 cubic feet, how much is there in each pile? 

46. If 16 cwt. 2 qr. 11 lb. 10 oz. of flour, be put into nine 
barrels, how much will each barrel contain? 

47. A miller bought a quantity of wheat for $625.40, which 
he floured and put into barrels at an expense of $110.12^ : what 
profit did he make by selling it for $900? 

48. America was discovered October 11, 1492 : how long ta 
he commencement of the Revolution, April 19, 1775? 

49. From a hogshead of wine, a merchant draws 18 bottles 
each contauiing 1 pt. 3 gi.; he then fills three 6-gallon demijohns, 
and 4 dozen bottles, each containing 2 qt. 1 pt. 3 gi. : how much 
remained in the cask? 

50. In 753689 yards, how many degrees and statute miles? 

§1. In 189m. 3 fur. 6rd. 1ft., how many feet? 

' 6 
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52. ' If 24 men can bmld T68 rods of wall in 1 day, how many 

rods can 48 men build in 9 days? 

63. A certain number increased by 1T64, and the sum multi- 
plied by 209, gives the product of 1913516 : what is the number? 

54. If a man travels 146 mi. 1 fur. 14 rd. 14 ft. in 5 days, 
how much is that for each one half-day? 

55. If 325 acres of land costs $11112.50, how many acres 
can be bought for $545? 

56. A merchant having $324, wishes to purchase an equal 
number of yards of two kinds of cloth ; one kind was worth 
4 dollars a yard, the other was worth 5 dollars a yard : how 
many yards of each can he buy? 

51. From one-fourth of a piece of cloth, containing 68 yd. 
3 qr., a tailor cut 6 suits of clothes : how much did each suit 
. contain? 

58. A manufacturer having £5 10s., distributed it among his 
laborers, giving every man 18d., every woman 12d., and every 
boy lOd. ; the number of men, women, and boys was equal : 
what was the number of each? 

59. It is estimated that 1 out of every 1585 persons in Great 
Britain is deaf and dumb. The population, according to the 
census of 1851, was 20936468 : how many deaf and dumb per- 
sons were there in the entire population? 

60. A grocer, in packing 6 dozen dozen eggs, broke half a 
dozen dozen, and sold the remainder for IJ cents a piece : how 
much did he receive for the eggs? 

'^. How much time will a man save in 50 years, beginning 
with a leap year, by rising 45 minutes earlier each day? 

62. During the year 1855, there were shipped to Great Britain 
from the United States, 408434 barrels of flour ; 2550092 bushels 
of wheat ; 1048540 bushels of com. Supposing the flour to have 
sold for $10.25 a barrel, the wheat for $2.12^ a bushel, and the 
nom for $0.94 a bushel, what was the value of the whole ? 
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63. Richard Roe was born at 6 o'clock, a. m., June 24th, 
1832 : what was his age at 3 o'clock, p. m., on the 10th day of 
January, 1858 ? 

64. A man dying without making a will, left a widow and 4 
children. The law provides, in such cases, that the widow shall 
receive one-third of the personal property, and that the remainder 
shall be equally divided among the children. The estate was 
Talued as follows : Stocks worth $5000 ; 5 horses, at $85 each ; 
a yoke of oxen, at $110 ; 25 cows, at $22 each; 150 sheep, at 
$2 each ; some lumber, at $45 ; farming utensils, at $lf4 ; house- 
hold furniture, at $450 ; grain and hay, at $380 : what was the 
share of the widow and each child ? 

65. How many shingles will it take to cover the two sides 
of the roof of a building, 55 feet long, with rafters 16 J feet in 
length, allowing each shingle to be 15 inches long and 4 inches 
wide, and to lay one-third to the weather? 

66. The longitude of St. Petersburgh is 30° 45' east, and that 
of Washington 77° 2' west: what is the difference of longitude 
between the two places ; and what is the time at St. Petersburgh 
when it is 6 o'clock a. m. at Washington ? 

67. A vessel sails from New York to Liverpool. After a 
number of days, the captain, by taking an observation of the 
sun, finds that his chronometer, which gives New York time, 
differs 1 hr. 44 m. from the time, at the place of observation. If 
his chronometer shows the time to be 3 hr. 12 m., p. m., what is 
the time at the place of observation, and how far is the vessel 
east of New York ? 

68. A cistern containing 960 gallons, has two pipes ; 45 gal- 
ons run in every hour by one pipe, and 25 gallons run out by 
he other : how long a time will be required to fill the cistern ? 

69. The whole number of gallons of rum manufactured in 
the United States in 1850, was 6500500 : if valued at 50 centg 
a gallon, how many school-houses could be built, worth $750 
each, with the proceeds ? 



n 
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70. A speculator sold 840 bushels of wheat for $2180, which 
was $500 more than he gave for it : what did it cost him a 
bushel ? 

71. A farmer sold a grocer 30 bushels of potatoes, at 37^ 
cents a bushel, for which he received 6 gallons of molasses, at 
45 cents a gallon ; 60 pounds of mackerel, at 6| cents a pound ; 
and the remainder in sugar, at 10 cents a pound: how many 
pounds of sugar did he receive? 

72. If a man travels 12 mi. 3 fur. 20 rd. in one daj, how long 
will it take him to travel 174 mi. 1 fur. at the same rate? 

73. If a man sells 2 bar. 12 gal. 2 qt. of beer in one week, 
how much will he sell in 12 weeks? 

74. A liquor merchant had 550 pint bottles, 400 quart bottles, 
350 two-quart bottles, 375 three-quart bottles, and 150 jugs hold-f 
ing a gallon each : how many barrels of wine will fiU them ? j[ 6 - I 

75. How many yards of carpeting, one yard wide, will it take 
to cover the floors of two parlors, each 18 feet long and 16 feet 
wide ; and what will it cost, at $1.33| a yard ? 

76. How many rolls of wall-paper, each 10 yards long and 2 
feet wide, will it take to cover the sides of a room 22 feet long, 
16 feet wide, and 9 feet high ? 

77. Two persons are 1 mi. 4 fur. 20 rd. apart, and are travel- 
ling the same way. The hindmost gains upon the foremost 5 rods 
in travelling 25 rods : how far must he travel to overtake him ? 

78. A man sold 500 bushels of wheat at $1.75 a bushel, and 
took his pay in sugar at 5 cents a pound. He afterwards sold 
one-half of the sugar: what quantity had he left? ' d 

79. A man bought 7 barrels of sugar, at $12.87^ a barrel ; 
he kept two barrels for his own use, and sold the remainder for 
what the whole cost him: what did he receive per barrel ?/('^. } '< 

80. A flour merchant bought a quantity of flour for $18750, 
and sold the same for $26250, by which he gained $3 a barrel : 

bow many barrels were thefre ? . 
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81. Three men rented a farm, and raised 964 bush. 2pk. 4qt, 
of grain, which was to be divided in proportion to the rent 
paid by each. The first was to have one-half the whole ; the 
second, one-third the remainder ; and the third what was left : 
how much did each have? J<'A <i \f ^ / ' ! ^\^ 

82. A vessel, in longitude tO° 25' east, sails''l05° 30' 56" west 
hen 46° 50' east, then 10° 5' 40" west, then 39° 11' 36" east: 
n what longitude is she then, and how many days will it take 

her to sail to longitude 7t° west, if she sails 3* 20' each day 

83. A privateer took a prize worth $25000, which was divided 
into 125 shares, of which the captain took 12 shares ; 2 lieuten- 
ants, each 5 shares; 6 midshipmen, each 3 shares ; and the re- 
mainder was divided equally among 85 seamen : how much did 
each receive? 

84. If the longitude of Boston is *ri° 4', and a gentleman, \ 
in travelling from Boston to Chicago, « finds that his watch is 
1 hr. 5 m. 44 sec. too fast by the time of the latter place : what 
is the longitude of Chicago, provided his watch has kept accurate 
time ? 

85. What time would it be in Boston if it was 8 hr. 27 m. . 
30 sec, A. M., in Chicago ? 

86. What time would it be at Chicago if it was 12 m. at 
Boston ? 

81. Two places lie exactly east and west of each other, and \ 
by observation it is found that the sun comes to the meridian 
of the latter place 1 hour and 16 minutes after the former : how 
far apart are they in minutes and degrees of longitude? 

88. In 12 bales of cloth, each bale containing 16 pieces, am * 
each piece containing 20 ells English, how many yards? ^ 

^9. A speculator gave $8968 for a certain number of barrel 
o^" flour, and sold a part of it for $2618, at $1 a barrel, and 
by so doing lost $2^ on each barrel : for how much must he sell 
the remainder, to gain $1060 on the whole? 
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90. How many eagles can be made from 24 lb. 4 oz. 6 pwt. 
18 gr. of gold, making no allowance for waste, if each eagle 
weighs 11 pwt. 9gr. ? 

91. A man paid $3284.82 for some wheat. He sold 140 
bushels at 2 dollars a bushel ; the remainder stood him in $1.42 
a bushel : how many bushels did he purchase ? <k. J // 

^2. A man sold 105 A. 2 R. 20 P. of land for as many dollars 
as there were perches of land, payable in instalments, at the rate 
(jf 1 dollar an hour. If the contract was closed at 12 o'clock, m., 
April 1st, 1856, what length of time will be allowed the pur- 
chaser to pay the debt, reckoning 365 days 6 hours to the 
year ? / > 4 'I ^ , k i^ 

93. The sum of 2 numbers is 98, and their difference is 46 ; 
what are the numbers ? ^ * 

94. A farmer paid $16 dollars more for a horse than for a 
cow; he paid $190 for both: what was the value of each? 

95. How many days intervene between March 6th and August 
21st, both days inclusive? ^ ] 

\96. A merchant buys 810 barrels of flour, at $9.50 a barrel. 
He finds one-half of it injured, and is willing to lose one- 
quarter on the value of that part : how much loss was that 
on each half barrel? ' 

91. ThxSe merchants. A, B, and C, are engaged together in 
business, and gain in one year $24612. This amount is to be 
equally divided among them, after paying A $615, and B $812, 
for extra services. How much did each receive? 

98. Four merchants are in partnership. Their apparent profits 
during the year amount to $56895 ; but they have expended for 
elerk hire, $6150 ; for rent, $3500 ; for insurance, $156 ; and for 
incidental expenses, $364. The first is to have $250 for extra 
services ; the second, $115 for travelling expenses ; and the third, 
$95 fpr various articles furnished by him to the concern. -What 
wa>s the share of profit of each, after paying these expenses? 
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PROPERTIES OF >TUMBERS. 

V 

Exact Divisors — ^Prime Niu^ers. 



104. An Exact Divisor of a number, is aajjr number, except 1 
Uid the number itself, that will divide it without a remainder. 

105 One Number is divisible by another, when the remainder 
is 0, 

106. An Odd ^Number is one not divisible by 2. 

107. An Even Number is one divisible by 2. 

108. A Prime Number is one which has no exact divisor, 

1, 2, 3, 5, T, 11, 13, 17, 19, 23, &c.,, 
are prime numbers. 

109. What numbers are exact divisors. 

1. Any Factor of a composite number is an exact divisor 
of the number. 

2. Three is an exact divisor of any number, the sum of whoso 
digits is divisible by 3. 

3. Four is an exact divisor of a number when it will exactly 
divide the number expressed by the two right-hand digits. 

4. Five is an exact divisor of every number whose right-hand 
figure is or 5. 

5. Six is an exact divisor of any even number of which 3 is 
an exact divisor. 

104. What is an exact divisor ? — 105. When is one number divisible 
by another? — 106. What is an odd nximber? — 107. What is an even 
number? — 108. What is a prime number? 

109. — 1. Is a factor of a composite number an exact divisor? 

2. What numbers will 3 exactly divide? 8. What numbers will 4 
exactly divide? 4. What numbers will 5 exactly divide? 5. What 
numbers will 6 exactly divide ? 6. Wliat numbers will 9 exactly^ di- 
nde? 7. What numbers will 10 exactly divide t 
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6. Nine is an exact divisor of any number, the sum of whose 
digits is divisible by 9. • . 

t. Ten is an exact divisor of every number whose right-hand 
figure is 0. 

110* To find the prime factors of a composite number. 

1. What are the prime factors of 18? 

Analysis. — ^Every factor of a composite jg __. q ^ 2 
number is an exact divisor. If any divisor = 3 v 3 y 2 

is a composite number, resolve it again into 
factors, till each shall be prime: hence. 

Every composite number is equal to the product of all its 
p7'ime factors : hence, it is divisible by each of them. 

Thus, ^4 = 3X 8 = 3x2x4 = 3x2x2x2; 
and 60 = 5x 12 =5X2X6 = 6X2X3X2. 

2. What are the prime factors of the composite number 105? 

Analysis. — Three being an exact divisor, and a 3)105 

prime number, we divide by it, giving the quotient ~5^35~ 

85; then, 6 and 7 are prime divisors of the quo- — 

lient: hence, 3, 6, and 7 are the prime factors of 105. 

Hence, to find the prime factors of any composite number, 

Rule. — Divide the given number by any prime nuniber thai 
is an exact divisor : then divide the quotient by any other exact- 
prime divisor, and so on, till a quotient is found which is a 
prime number: the several divisors and the last quotient vnU 
be the prime factors. 

Examples. 

1. What are the prime factors of 9? 10? 12? 14? 16? 
]8? 24?. 27? 28? 

2. What are the prime factors of 30? 22? 32? 36? 38 
40? 45? 49? 



110. What is the rule for finding the prime faet(»rs of a oompnute 
amnberf 
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3. What are the prune factors of 50 ? 66 ? 58 ? 60 ? 64 ? 
66? 68? 10? 12? 

4. What are the prune factors of 16 ? 18 ? 80 ? 82 ? 84 ? 
86? 88? 90? 

. 1 5. What are the prime factors of 100? 102? 104? 216? 
^P^O? 412? 160? 836? 

6. What are the prime factors of 105? 106? 108? 110? 
1 16? 116? 120? 125? 1125? 360? 

Note. — Ihe prime factors, when the numbers are small, may gen- 
erallj be seen by inspection. The teacher can easily increase the num- 
ber of examples. 

111. To find the prime factors common to two or more com- 
posite numbers. 

1. What are the common prime factors of 90, 120, and 150 ? 

Akalysib. — It is plain that 2 is an exact 2 ^ 90 120 150 

divisor of all the numbers : hence, it is a — 

prime factor of them. Since 3 is an exact o ; 4o . . bU . . iQ 

divisor of the quotients, it is a prime factor 6)16.. 20 . . 26 

of them ; and since 5 will divide the second 3 4 6 
set of quotients, it is a prime factor. The 

quotients 3, 4, and 5 have no exact divisor ; therefore, 2, 8, and 5 axe 
all the common prime factors: hence. 

The common prime factors of two or more numbers^ are 
the exact divisors common to them all. 

Examples. 

1. What are the prime factors common to 150, 210, and 210 ? 

2. What are the prime factors common to 42, 126, and 168 ? 

3. What are the prime factors common to 105, 316, and 526 ? 

4. What are the prime factors common to 84, 126, and 210 ? 

5. What are the prime factors common to 168, 266, 410, 
and 820 ? 

HI. What is the rule for finding the prune factors common to two 
or more composite numbers ? 

6* 
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CANCELLATION. 

11,2. Cancellation is a method of shortening Arithmetical 
operations by omitting or cancelling common factors. 

1. Divide 36 by 18. First, 36 = 9x4; and 18 = 9x2. 

Analysis. — Thirty-six divided* by 18 is equal operation, 

to 9 X 4 divided by 9X2: by canceling, or 35 0x4 

striking out the 9's, we have 4 divided by 2, Tg ^^ 0172 ~ 
which is equal to 2. 

Note. — The figures cancelled are slightly crossed. 

113. Principles — Operations — and Rule. 

The operations, in cancellation, depend on two principles : 

1. The cancelling of a factor, in any number, is equivalent to divid-, 
Ing the number by that factor. 

2. If the dividend and divisor be both divided by the same number, 
the quotient will not be changed. 

1. Divide 66 by 32. 

Analysis. — ^Resolve the dividend and _ 
divisor into factors, and then cancel those _ = = — = 1 J. 

which are common. ^-^ P X 4 4 

2. In 12 times 25, how many times 45? 

Analysis. — We see that 9 is a factor of 72 and operation. 

45. Divide by 9, and write the quotient 8 over 72, 8 5 

and the quotient 5 below 45. Again, 5 is a factor Tl%xt$ 

of 25 and 5. Divide 25 by 5, and write the quo- ^^ =40. 

dent 5 over 25. Dividing 6 by 5, reduces the di- 
^isor to 1: hence, the true quotient is 40. 

Rule. 

I. Resolve the dividend and divisor into their jyrime factors 
or conceive them to be so resolved : 

II. Cancel the common factors^ and then divide the product 



112. What is Cancellation? 

113. On what principles does the operation of cancellation depend ? 
W2mt is the rule for the operation ? 
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<^ the remaining factors of the dividend by the product of the 
remaining factors of the divisor. 

Notes. — 1. Since every fSactor is cancelled hj diviiion, the quotient 1 
always takes the place of the cancelled factor. 

2. If one of the nnmbers contains a &ictor equal to the product of 
two or more factors of the other, all such factors may be cancelled. 

3. If the product of two or more factors of the dividend is equal to 
the product of two or more factors of the divisor, such fiBustors may be 
cancelled. , 

Examples. 

1. What is the quotient of 2 x 4 x 8 x 13 x 7 X 16, divided by 
26x14x8? 

2. What is the quotient of 42 x 3 x 25 X 12, divided by 
28x4x15x6? 

3. What is the quotient of 125x60x24x42, divided by 
25x120x36x5? 

4. How many times is 11 x 39 x 7 X 2 contained in 44 x 
18x26x14? 

5. What is the quotient of 8 times 240 multiplied by 5 times 
114, divided by 24 times 57 multiplied by 6 times 15? 

6. What is the value of (22 + 8+16) X (18 + 10+21) divided 
by (9+5+7) X (15+8)? 

7. Divide (140 + 86 - 34) x (107 - 19) by (237 - 141) x 
(17 + 20-15)? 

J<B. Divide [12x5-2x9] x (42 + 30) by (5x8)x(2x9)x 
(10+17)? 

9. What is the quotient of 240x441x16 divided by 175 x 
56x27? 

10. What is the quotient of 64 times 840 multiplied by 9 
times 124, divided by 32 times 560 multiplied by 4 times 31 ? 

Hi^ How many dozen of eggs, worth 14 cents a dozen, must 
be given for 18 pounds of sugar, worth 7 cents a pound? 

12. A dairyman sold 5 cheeses, each weighing 40 pounds, at 
9 cents a pound : how many pounds of tea, worth 50 cents a 
pound, must he receive for the cheeses? 
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13. Bought 12 yards of cloth, at $1.8i a yard, and paid for 
it in potatoes at 48 cents a bushel : how many bushels of pota- 
toes will pay for the cloth? 

14. How many firkins of butter, each containing 56 pounds, at 
25 cents a pound, will pay for 4 barrels of sugar, each weighing 
175 pounds, at 8 cents a pound? . 

15. A man bought 10 cords of wood, at 20 shillings a eor(^ 
and paid in labor at 12 shillings a day : how many days did 
he labor? 

16. How many pieces of cloth, each containing 36 yards, at 
$3.50 a yard, must be given for 96 barrels of flour, at $10.50 
a barrel ? 

^7. A farmer exchanged 492 bushels of wheat, worth $1,84 
a bushel, for an equal number of bushels of barley, at 87 cents 
a bushel ; of com, at 60 cents a bushel ; and of oats, at 45 cents 
a bushel : how many bushels of each did he receive ? 

18. How many barrels of flour, worth $7 a barrel, must be 
given for 250 bushels of oats, at 42 cents a bushel ? 

rVl9. If 48 acres of land produce 2484 bushels of com, how 
rnfiny bushels will 120 acres produce? 

20. A man worked 12 days, at 9 shillings a day, and re- 
ceived in payment wheat- at 16 shillings a bushel : how many 
bushels did he receive? 

21. A grocer sold 6 hams, each weighing 14 pounds, at 10 
cents a pound, and received in payment^ apples, at 48 cents a 
bushel : how many bushels of apples did he receive ? 

22. How long wOl it take a man, travelling 36 miles a day^ 
to go the same distance that another man travelled in 15 days, 
at the rate of 27 miles a day ? 

23. A man took four loads of apples to market, each^oad 
containing 12 barrels, and each barrel 3 bushels. He sold them 
at 45 cents a bushel, and received in payment a number oi 
boxes of tea, each box containing 20 pounds, worth 72 cents 
a pound : how many boxes of tea did he receive ? 
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LEAST COMMON MULTIPLE. 

114. A Multiple of a nuinber is any product of which the 
nmnber is a factor ; hence, any moltiple of a number is exactly 
divisible by the number itself. 

115. A Common Multiple of two or more numbers is any 
number which each will divide without a remainder. 

116. The Least Common Multiple of two. or more numbers 
is the least number which they will separately divide without a 
remainder. 

117* Principles — Operations — and Rule. 

1. Any divisible number, is divisible by any prime factot of the exvucX 
divisor. 

2. If a number has several exact divisors, it will be divisible by all 
their prime &ctors. 

3. Hence, the question of finding the least common multiple of sev 
eral numbers is reduced to finding a number which shall contain all 
their prime factors, and none others, 

1. What is the least common multiple of 6, 12, and 18? 

Analysis. — ^Having placed the given num- operation. 

bers in a line, if we divide by 2, we find the 2)6 . .12 . .18 
quotients 3, 6 and 9 ; hence, 2 is a prime ^ \ n n g 

factor of all the number». Dividing by 3, ~ 

we find that 3 is a prin» factor of the quo- 1 . . ^ . . o 

tients 3, 6, and 9; and hence, the quotients 2x3x2x3 = 36 
2 and 3 are prime factors of 12 and 18; 

therefore, the prime factors of all the numbers are 2, 3, 2 and 3 ; and 
their product, 36, is the least com/mon mtiltiple, 

114. What is a multiple of a number? — 115. What is a common 
multiple of two or more numbers? — 116. What is the least common 
multiple of two or more numbers? 

117. What is the first principle on which the operation for finding 
tlie least common multiple depends? What is the second? What is 
the third? Give the rule for finding the least common multiple. 
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Rule. 

I. Place the numbers on the same line^ and divide by any 
PRIME number thai will exactly divide two or more of themj 
and set down, in a line below, the quotients and the undivided 
numbers : 

II. Then divide as before, until there is no prime number 
greater than 1 that will exactly divide any two of them : 

III. Then multiply together the divisors and the nunibers of 
the lower line, and their product will be the least common 
multiple. 

Note. — If the nuiul)ers have no oommon prime &ctor, their product 
will be their least common multiple. 

Examples. 

1. What is the least common multiple of 4, 9, 10, 15, 18, 
20, 21? 

2. What is the least common multiple of 8, 9, 10, 12, 25, 
32, 15, 80? 

3. What is the least common multiple of 1, 2, 3, 4, 5, 6, 
T, 9? 

4. What is the least common multiple of 9, 16, 42, 63, 21, 
14, 12? 

5. What is the least common multiple of 1, 15, 21, 28, 35, 
100, 125? 

6. What is the least common multiple of 15, 16, 18, 20, 24, 
25, 21, 30? ^ 

I. What is the least common multiple of 9, 18, 21, 36, 45, 54 ? 

8. What is the least common multiple of 4, 10, 14, 15, 21 ? 

9. What is the least common multiple of 1, 14, 16, 21, 24 ? 
JO. What is the least common multiple of 49, 14, 84, 168, 98 ? 

II. A can dig 9 rods of ditch in a day; B, 12 rods in a 
day; and C, 16 rods in a day: what is the smallest number 
of rods that would afford exact days of labor to each, working 
alone ? In what time would each do the whole work ? 
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12. A blacksmith employed 4 classes of workmen, at $15, 
$16, $21, and $24 per month, for each man respectively, paying 
to each class the same amount of wages. Required the least 
amount that will pay either class for 1 month ; also, the number 
of men in each class ? 

13. A farmer has a number of bags containing 2 bushels 
each ; of barrels, containing 3 bushels each ; of boxes, containing 
7 bushels each ; and of hogsheads, containing 15 bushels each : 
what is the smallest quantity of wheat that would fill each an 
exact number of times, and how many times would that quan- 
tity fill each ? 

14. Four persons start from the same point to travel round 
a circuit of 300 miles in circumference. A goes 15 miles a day ; 
S, 20 miles ; C, 25 miles ; and D, 30 miles a day. How many 
days must they travel before they wOl all come together again at 
the same point, and how many times wiU each have gone round ? 

Note. — First find the number of days that it will take each to travel 
round the circuit. 
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118. A Common Divisor of two or more numbers, is any 
number that will divide each of them without a remainder ; hence, 
it is always a common factor of the numbers. 

119. The Greatest Common Divisor of two or more numbers, 
is the greatest number that will divide each of them without a 
remainder; hence, it is their greatest common factor. 

120. Two numbers are said to be prime to each o^/ier,when 
they have no common divisor. 

Note. — Since 1 will divide every number, it is not reckoned among 
the common divisors. 



118. What is a common divisor ?--119. What is the greatest com- 
mon divisor? 
120. When are two numbers said to be pnme to cAch otluvr? 
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121. To find the greatest common divisor of two or mora 
numbers, when the numbers are smalL 

Since an exact divisor is a factor, the greatest common divi- 
sor of the given numbers will be their greatest common factor : 
hence, 

I. Besolve each number into its prime factors, and observe 
those which are common to all the numbers: 

II. Multiply the common factors together, and their product 
will be the greatest common divisor. 

Examples. 

1. What is the greatest common divisor of 12 and 20 ? 

Akalysis. — ^There are three prime factors opbration 

in 12 ; viz., 2, 2, and 3 : there are three prime 

&ctors in 20; viz., 2, 2, and 5. The factors ^^ — ^'^ 2x3. 

2 and 2 are common ; hence, 2x2 = 4is 20 = 2x2x6. 

the greatest common divisor. 

2. What is the greatest common divisor of 18 and 36? 

3. What is the greatest common divisor of 12, 24, and 60 ? 

4. What is the greatest common divisor of 15, 50, and 40 ? 

5. What is the greatest common divisor of 24, 18, and 144 ? 

6. What is the greatest common divisor of 50, 100, and 80 ? 
1. What is the greatest common divisor of 56, 84, and 140 ? 
8. What is the greatest common divisor of 84, 154, and 210 ? 

122. To find the greatest common divisor, when the numbers 
are large. 

This method depends on the following principles: 
1. Any number which will exactly divide 

'' ILLUSTRATION. 

wo numbers separately, will divide their dif- 30 — 8 — 22 
ercDce^ else, we should have a whole number 
equal to a fraction^ which is impossible. 



121. How do you find the greatest common divisor, when the num- 
bers are small?— 122. On what principle does finding the greatest com- 
mon divisor depend ? Give the rule. 
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2. Any number that will exactly divide the difference of two num- 
bers, and one of them, will exactly divide the other ; else, we should 
have a whole number equal to a £raction, which is impossible. 

3. Any number which will exactly divide another, will divide any 
multiple of that other ; because, the first dividend which is divisible 
is a factor of the multiple. 

1 . Let it be required to find the greatest common divisor of 
the numbers 216 and 408. 

Analysis. — ^The greatest common divi- 
sor cannot be greater Uian the leasV num- 216) 408 (1 
ber, 216. Now, as 216 will divide itself, ^ 

let us see if it will divide 408; for, if it 192) 216 (1 

will, it is the greatest common divisor. 192 

Making the division, we find a quotient 1, aA\ i q« q 

and a remainder, 192 ; hence, 216 is not a 199 

common divisor. • 

The greatest common divisor of 216 and 408 will divide the remain- 
der 192 ; and if 192 will exactly divide 216, it will be the greatest com- 
mon divisor. We find that 192 is contained in 216 once, and a remain- 
der 24. The greatest common divisor of 192 and 216 will divide the 
remainder 24 ; and if 24 will exactly divide 192, it will also divide 216, 
and consequently 408; now, 24 exactly divides 192, and hence is the 
greatest common divisor sought. 

Knle. 

Divide (he greater number by the less, and then divide the 
preceding divisor by the remainder ^ and so on^ till nothing re- 
mains: the last divisor vMl be the greatest common divisor. 

Principles from the Rule. 

1. If the last remainder is 1, the numbers ore prime to each other, 

2. If, in the course of the operation, any one of the remainders is 
a prime number, and will not exactly divide the preceding divisor, it 
is certain that there is no common divisor. 

3; To find the greatest common divisor of three or more numbers^ 
find the greatest common divisor of two of them, and then the divisor 
of this common divisor, and of the third numbei, njnSi «»o <3«k* 
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Exanlples. 

1. What is the greatest common divisor of 3328 and 4592? 

2. What is the greatest common divisor of 2205 and 4501 ? 

3. What is the greatest number that will divide 16082 and 
!5T40 r 

4. What is the greatest number that will divide 620, 1116, 
md 1488? 

5. What is the greatest common divisor of 52T0, 5952, 5394, 
*nd 3038 ? ^ 

6. What is the greatest common divisor of 4617, 1695, 6642, 
»nd 8424 ? 

*r. A farmer has 315 bushels of corn, and 810 bushels of 
wheat ; he wishes to draw the com and wheat to market sepa- 
rately in the fewest number of equal loads : how many bushels 
must he draw at a load ? 

8. The Illinois Central Railroad Gompany have 15150 acres 
of land in one location, and 21125 acres in another. They wish 
to divide the whole into lots of equal extent, containing the 
greatest number of acres that will give an exact division : how 
many acres will there be in each lot ? 

9. A man has a comer lot of land, 1044 feet long and 144 
feet wide. The adjacent sides are bounded by the highway, and 
he wishes to build a board fence with the fewest panels of equal 
length : what must be the length of the panels ? 

10. A farmer has 231 bushels of barley, 369 bushels of oats, 
and 393 bushels of wheat, all of which he wishes to put into 
the smallest number of bags of equal size, without mixing: 
how many bushels must each bag contain? 

11. Three persons, A, B, and C, agree to purchase a lot of 
63 cows at the same price per head, provided each man can thus 
invest his whole money. A has $286; B, $462; and C, $638: 

bow many cows could each man purcha*se ? 
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123. An Integral, or whole number^ is the unit 1, or a 
collection of such units. 

Note. — All integral miinbers are formed by the continual addition 
of 1 : as, 1 + 1 = 3, 2 + 1 = 3, &c. 

124. A Unit is a single thing ; as, an apple, a chair, a hat, 
&c. ; and^is denoted by 1. 

If a unit be divided into two equal parts, each part is 
called, one-half. 

If a unit be divided into three equal parts, each part is 
called, one-third. 

If a unit be divided into four equal parts, each part is 
called, one-fourth. 

If a unit be divided into twelve equal parts, each part is 
called, one-twelfth; and if it be divided into any number of 
equal parts, we have a like expression for each part. 

The parts are thus written : 



\ 


is read. 


one-half. 


\ 


is 


read. 


one-seventh. 


J 


• . 


one-third. 


i 


• 


• 


one-eighth. ' 


\ 


. »• . 


one-fourth. 


^ 


• 


• 


one-tenth. 


i 


• . 


one-fifth. 


tV 


• 


• 


one-fifteenth. 


i 


. • 


one-sixth. 


■h 


• 


• 


one-fiftieth. 



The i, is an entire half; the J, an entire third; the J, an 
entire fourth ; and the same for each of the other equal parts ; 
hence, ecKih equal part is an entire thing ^ and is called a frao 
tiondl unit. 



123. What is an integral, or whole number? How are integral 
numbers formed ? 

124:. What is a unit ? By what is it denoted ? Wliat is each part 
called when the unit 1 is divided into two equal parts? When it ia 
divided into three? Into four? Into five? Into twelve t 
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125. The Unit op a Fraction is the single thing that is 
divided into equal parts 

126. The Fractional Unit is one of the equal parts of the 
nnit that is divided. 

127. A Fraction is a fractional unit, or a collection of 
snch units. 

NoTB. — ^In every fraction, let the pupil distinguish carefully between 
the unit of the fraction and the fractional unit. The first is the wTiole 
thing from which the fraction is derived ; the second, one of the equal 
parts into which that thing is divided. 

128. Every whole number, except 1, has a fractional unit 
corresponding to it: thus the numbers, 

2, 3, 4, 6, 6, 7, 8, 9, 10, Ac, 

have, corresponding to them, the fractional units, 

2> 3» T» Si ¥> 7» "8> "Si lUt «'C' 

129. Expressing Fractions. 

Each fractional unit may, like the unit 1, become the base 
of a collection: tjius, suppose it were required to express 2 of 
each of the fractional units, we should then write' 

f which is read 2 halves = J x 2. 
f . . . 2 thirds = ^ X 2. " 
J ... 2 fourths = i x2. 
i . . . 2 fifths = i X 2. 
&c., &c., &c. 

If it were required to express 3 of each of the fractional 
units, we should write 

f which is read 3 halves = J x 3. 

f . . . 3 thirds = ^ x 3. ^ 

f ... 3 fourths = i X 3. 

f . . . 3 fifths = i X 3. 

&C.f &C., &C. 
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Hence, if we suppose a second unit to be divided into tho 
same number of equal parts, such parts may be expressed in 
the same collection with the parts of the first : thus, 



1 is 


read, 


3 halves. 


i . 


• 


7 fourths. 


V . 


• 


16 fifths. 


¥ . 


• 


18 sixths. 


¥ . 


• 


25 sevenths. 



A whole number may be expressed fractionally by writing 1 
below it for a denominator. Thus, 

3 may be written f and is read, 3 ones. 

5 . • • . 1^ • • • 5 ones. 

6 • • • • f • • • 6 ones. 
8 .... -I ... 8 ones. 

But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and 
8 ones to 8 ; hence, the value of a number is not changed by 
placing 1 under it for a denominator: Hence, we see, 

1. That Fractions axe expressed by two numbers, one written above 
fhe other, with a line between them. 

2. That every firaction may be divided into two factors, one of 
which is the fractional imit, and the other the number denoting how 
many times the fractional unit is taken. 

130. The Denominator is the number written below the line. 
It shows into how many equal parts the unit ofNthe fraction 
is divided. 



125. What is the unit of a fraction ? — 126. What is the fractional 
nnit ? — 127. What is a fraction ? — 128. What fractional unit correspondfl 
to the whole number 5? What to 6? What to 14? 

129. May a fractional unit become the base of a collection? How 
are fractions expressed? Into how many factors nmy every fraction 
be divided? What are they? 

130. What is the denominator of a fraction ? 
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131. The Numerator is the number written above the line. 
It shows how many fractional units are taken. 

132. The Terms of a fraction are the numerator and de- 
nominator taken together : hence, every fraction has two terms. 

1 33. The Yalue of a fraction is the quotient of the numer 
a lor divided by the denominator. 

134. The Analysis of a fraction is the naming of its unit — 
its fractional unit — and the number of fractional units taken. 

135. Analysis of Fractions. Qk*'it.lJ^c^ ^c?^^^ 




How is the fraction | to be interpreted? 

1. The unit of the fraction is 1. 

2. The unit of the fraction is divided into 8 equal parts ; hence, the 
fractional unit is one-eighth. 

3. Seven fractional units are taken. In the fraction |, the base of 
the collection of fractional units is J, but it is not the primary base. 
For, J is one-eighth of the unit 1 ; hence, the primary base of every 
fraction is the unit 1. 

The expression may also be interpreted as the quotient of *I 
divided by 8. In the latter case, the thing divided is the num- 
ber 1 ; in the former, it was the number 1. The value in both 
cases is the same ; for, seven times one-eighth of 1, is equal to 
one of the 8 equals of 1. Hence, a fractional expression has 
the same form as an unexecuted division, 

136. Principles and Properties of Fractions. 

1. A fraction is a fractional unit, or a collection of such units. 

2. The denominator shows into how many equal parts the unit of 
the fraction is divided. 

131. What is the numerator of a fraction ? — 132. What are the terms 
of a fraction? How many terms has every fraction? — 133. What is the 
value of a fraction? — 134. What is the analysis of a fraction? 

135. Analyze the fraction i. What is the base of the collection? 
What is the primary base? What else does f express? 

J30. Explain the principles and properties of Fractions. 
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8. Tlio numerator shows how many fractional units are taken. 

4. The value of every fraction is equal to the numerator divided by 
tlie denominator. 

5. When the numerator is less than the denominator, the value of 
the fraction is less than 1. 

G. When the numerator is equal to the denominator, the value of the 
fraction is equal to 1. 

7. When the numerator is greater than the denominator, the valoa 
of the fraction is greater than 1. 

137. Writing and Reading Fractions. 

1. Kead and analyze the following fractions : 

ir> TJ> 3» TSf ir> ^f To4' 

2. Write 15 of the 19 equal parts of 1. Also, 31 of the 49 
equal parts of 1. Write 24-thirtieths. 

3. If the unit of the fraction is 1, and the fractional unit 
one-fortieth, express 2*1 fractional units. Also, 96. Also, 106. 
Also, 87. Also, 41. • 

4. If the unit of the fraction is 1, and the fractional unit 
one-68th, express 45 fractional units. Also, 56! Also, 85. Also, 
95. Also, 3T. 

5. If the unit of the fraction is 1, and the fractional unit one- 
90th, express 9 fractional units. Also, 87. Also, 75. Also, 65. 

138. Six Hinds of Fractions. 

1. A Proper Fraction is one whose numerator is less than 
the denominator. 

The following are proper fractions : 

21 if kt if T> 8» A? 9f 7* 

137. Give an example, in writing, reading, and analyzing fractions 

138. How many kinds of fractions are there ? Name and describe 
each. 
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2. An Improper Fraction is one whose numerator is equal 
to, or exceeds the denominator. The following are improper 
fractions : 

"St 7i Zf T> T; V^> T > T • / 

Note. — Such a fraction is called improper, because its value equals 
or exceeds 1. 

3. A Simple Fraction is one whose numerator and denomina 
tor are both whole numbers. The following are simple fractions : 

186 8 9867 

T> "Zi 16> T> "Zi ^i ti t' 

KoTB.— tA simple fraction may be either proper or improper. 

4. A Compound Fraction is a fraction of a fraction, or 
several fractions connected by the word of. The following are 
compound fractions: 

i of i, J of i of J, i of 3, I of i of 4. 

5. A Mixed Number is made up of a whole number and a 
fraction. The following are mixed numbers: 

3i 4J, 6|. 6|, 6f, ^. 

6. A Complex Fraction is one which has a fraction in one 
or both of its terms. The following are complex fractions : 

(±) 2 (f) 45J 

-^ ~ -IT' 



6 19J (I) 69^ 



FUNDAMENTAL PEINCIPLES. 

139. Let it be required to multiply f by 4. 

Analysis. — In f there are 3 fractional opebation. 

anits, each of which is J, and these are to 1x4 = ^^ = ~. 
be taken 4 times. But three things taken 

4 times, give 12 things of the same Hnd; that is, 13 eighths; hence, 
(he product is 4 times as great as the multiplicand; therefore. 

Proposition I. — If the numerator of a fraction he multiplied 
by any number^ the value of the fraction will be multiplied 
as many times as thei^e (ire units in the multiplier. 
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Examples. 



1. Multiply I by 6, by T. 

2. Multiply i by 4, by 9. 

3. Multiply ^\ by 11, by 12. 
4.' Multiply ^ by 12, by 14. 



5. Multiply fj by 3, by 4. 

6. Multiply ^ by T, by 9. 
T. Multiply 41 by 5, by 10. 
8. Multiply il by 3, by 11. 



140. Let it be required to multiply ^ by 4. 

Analysis. — ^lu y% there are 5 fractional opxRATioir. 

nnits, each of which is j'^ . If we divide ^ ^ 4 -- — 5^ =r J. 
the denominator by 4, the quotient is 8, 

and the fractional unit becomes |, which is 4 times (u great as ^ ; 
because, if ^ be divided into 4 equal parts, each part wiU be ^V- ^ 
we take this fractional unit 5 times, the result, |, will be 4 times as 
great as 1%; therefore, 

Proposition II. — ^ the denominator of a fraction be divided 
by any number, the value of the fraction vnU be mrdliplied as 
many times as there are units in the divisor. 

Hence, to multiply a fraction by any number, divide its de- 
nominator. 

Examples. 



1. Multiply a by 8, by 4, by 2. 

2. Multiply ^ by 2, 3, 4, 6, 8. 

3. Multiply ^ by 6, 5, 10, 15. 

4. Multiply il by 2, 3, 4, 6, 8. 



5. Multiply ^ by 4, 5, 10, 20. 

6. Multiply ^ by 7, bj 6. 
1. Multiply :ft by 21, 6, 7, 3, 2. 
8. Multiply ^ by 3, 4, 6, 9, 12. 

141. Let it be required to divide -^y by 3. 

Analysis. — ^In ^ there are 9 fractional operation. 

•aits, each of which is yV, and these are ^ -^ 3 = ^"^^. = JL. 
to be divided by 3. But 9 things, divided ^ 



139. What is proved in Proposition 1^1 — 140. What is proved in 
Piopoi^tion 1^,.? 

6 
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by 3, gives 8 things of the same "kind for a quotient; hence, the qito^ 
Uent is 8 elevenths, a nimiber which is one-third of '^; hence, 

Proposition HI. — If the numerator of a froLction he divided 
hy any number , the value of the fraction vriU be divided into 
as many equal parts as there are units in the divisor. 

Examples. 



. Divide H by 2, 4, 8, 16. 

2. Divide ^ by 2, 7, and 14. ^ 

3. Divide f J by 2, 6, 4, and 10. 

4. Divide f| by 6, 6, 10, 15, 20. 



5. Divide {I by 2, 3, 6, and 9. 

6. Divide ff by 3, 6, 8, 12. 
1. Divide fj by 3, 9, and 27. 
8. Divide f^ by 6, 9, 27, 64. 



142. Let it be required to divide yy by 3. 

Analysis. — ^In -5^ there are 9 fractional opkeation. 

units, each of which is ^i-. Now, if we ^ -i. 3 = ^- == JL. 
multiply the denominator hy 3, it becomes 

38, and the fractional unit becomes ^, which is one-third part of 
^. Ifj then, we take this fractional unit 9 times, the result, /j, is 
just one-third part of fj; hence, we have divided the fraction ^ 
by 8: therefore, we have 

Proposition IV. — ^ the denominator of a fraction he midti- 
plied by any number ^ the value of the fraction will he divided 
into as many equal parts as there are units in the mvltiplier. 

HensB, to divide a fraction, multiply the denominator. 



V 



Examples. 



1. Divide f by 6, 7, and 8. 

2. Divide ^ by 6, 4, and 9. 

3. Divide ff by 3, 4, and 12. 

4. Dividef^by 6, 8,and.ll. 



n 



6. Divide W by 7, 5, and 3. 

6. Divide ^ by 7, 8, and 6. 

7. Divide ff by 3, 7, and 11. 

8. Divide \^ by 8, 4, and 10 



141. What is proved in proposition III. ?^42. What is proved in 
Proposition IV. ? 
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143. Multiply both terms of the fraction } by 4. 

Analysis. — In |, the fraotional unit is ^, and it opssATioir. 
is taken 8 times. By multiplying the denominator 3x4 12 
by 4, the fractional nnit becomes ^V> ^® value of 6 X 4 ~" 20 
which is one-fourth of i. By multiplying the 
nimerator by 4, we increase the number of fractional units taken, 
4 tounes ; that is, we increctse the number of parts taken just cu 
many tim^ as we diminish the vahie of each part; hence the 
value of the fraction is not changed: therefore, 

Proposition V, — ^ both terms of a fraction be mvltiplied by 
the same number ^ the value of the fraction vnU not be changed^ 

Examples. 

1. Multiply both terms of the frsiction \ by 4, by 6, and by 5 

2. Multiply both terms of -j^ by 6, by 8, by 9, and 11. 

3. Multiply both terms of if by 7, by 8, and 9. 

4. Multiply both terms of ^ by 5, 8, 6, and 12. 

5. Multiply both terms of §f by 2, 3, 4, and 5. 

144. Divide both terms of the fraction y^^ by 3. 

Analtbis. — ^In xj, the fractional unit is -^^ and operation. 

it is taken 6 times. By dividing the denominator 6 -<- 3 2 
by 3, the fractional unit becomes }, the value of 15 -i. 3 5* 
which is 3 tmes as great as ^» By dividing the 
numerator by 3, we diminish the number of fractional units taken 
3 times ; that is, we dimimsh the number of parts taken just as many 
times as we increase the mlue of the fractional unit: hence, the value 
of the fraction is not changed ; Iherefore, 

Proposition VI. — If both terms of a fraction be divided by the 
he same number ^ the value of the fraction will not be changed. 



143. What is proved in Proposition V.?— 144. What is proved in 
Proposition VI. ? 
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Examples. 

1. Divide both terms of f by 2 and by 4. 

2. Divide both terms of f by 3. 

3. Divide both terms of ff by 2, 3, 4, 6, and 12. 

4. Divide both tenns of |f by 2, 4, 8, and 16. 

5. Divide both tenns of J| by 2, 3, 4, 6, and 12. 

6. Divide both terms of ^ by 2, 3, 4, 6, and 36. 



REDUCTION OF FRACTIONS. 

145. Reduction op Fractions is the operation of changing 
a fractional number from one unit to another without altering 
its value. 

146. The lowest terms of a fraction are when the numerator 
and denominator are prime to each other. 

CASE I. 

* 

147. To reduce a whole number to a fraction having a given' 
denominator. 

1. Reduce 17 to a fraction whose denominator shall be 5. 

Analysis. — To reduce 17 to such a fraction is opbration. 
the same as to reduce 17 to fifths. In 17 there 17 X 5 = 85 
are 17 times as many fifths as there are in 1. In ]^»y -— ss 

1 there are 5 fifths; therefore, in 17 there are 
17 times 6 fifths, or, 85 fifths; hence, 

Rule. — Multiply the whole number by the denominator, and 
write the product over the required denominator, 

145. What is reduction of fractions ? 

146. What are the lowest terms of a fraction? 

147. How do you reduce a whole number to a fraction having a 
given denominator^ 
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Examples. 

1. Change 18 to a fraction whose denominator shall be T. 

2. Change 25 to a fraction whose denominator shall be 12. 

3. Change 19 to a fraction whose denominator shall be 8. 

4. Change 29 to a fraction whose denominator shall be 14 

5. Change 65 to a fraction whose denominator shall be 3*7 

6. Reduce 145 to a fraction having 9 for its denominator 

7. Reduce 450 to twelfths. 

8. Reduce 32*1 to a fraction having 36 for its denominator, 

9. Reduce 97 to a fraction having 128 for its denominator. 

10. Reduce 167 to eighty-ninths. 

11. Reduce 325 to a fraction whose denominator shall be 75. 



CASE 



II. ^ 



148. To reduce a mixed niunber to an equivalent improper 
fraction. 

1. Reduce 12|- to its equivalent improper fraction. 

Analysis. — Since in any nmn,- opbration. 

bar there are 7 times as many 7ths 12 X 7 = 84 sevenths, 

as units 1, there will be 84 sev- add 5 sevenths, 

enths in 12: To these add 5 sev- gives 12f = 89 sevenths, 

enths, and the equivalent fraction Ans. = ®®. 
becomes 89 sevenths. Hence, 

Rule. — Multiply the whole number by the denominator: 
to the product add the numerator ^ and place the sum over the 
given denominator. 

Examples. 

1. Reduce 89|- to its equivalent improper fraction. 

2. Reduce 112y®^ to its equivalent improper fraction. 



148. How do you reduce a mixed number to an equivalent improper 
fraction? 
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3. Kednce 427^ to its eqniTalent improper fraction. 

4. Bedace 6Y6f^ to an improper fraction. 
6. Reduce 367yfy to an improper fraction. 

6. Reduce 841^^ to an improper fraction. 

7. Reduce 6'7426^ff to an improper fraction. 

8. How many 200ths in 676ifJ? 

9 How many 151ths in 18t^VT ? 

10. Reduce 149f to an improper fraction. 

11. Reduce 376ff to an improper fraction. 

12. Reduce 1*14945 y^ to an improper fraction. 

13. Reduce 4834f| to an improper fraction. 

14. Reduce 1*1 89f to an improper fraction. 

15. In 125f yards, how many sevenths of a yard? 

16. In 3*r5f feet, how many fourths of a foot? 

17. In 464|f hogsheads, how many sixty-thirds. 

18. In 96^^ acres, how many 640ths of an acre? 

I 19. In 984yY^ pounds, how many 112ths of a pound? 

20. In 35^^g- years, how many 366ths of a year? 

21. How many one hundred and thirty-fifths are there in 
the mixed number 87-^? 

22. Place 4 sevens in such a manner that they shall express 
the number 78. 

23. By means of 6 threes write a number that is equal to 
834. 

* 
CASE III. 

149. To reduce an improper fraction to an equivalent whole 
or mixed number. 

1. In 2^ how many entire units ? 



149. How do you reduce an improper firaction to an equivalent 
mixed number? 
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Analysis.— Since there are 6 fifths in 1 nnit, ohbratiob. ^ 
there will be, in 278 fifths, as many units 1 as 5 is o )2*lS 
contained times in 278, tiz., 55 and | times. Hence, 55f * 

the following 

Rule. — Divide the numerator by the denominator, and the 
quotient tuiU be the equwdient whole or mixed number. 

Examples. 
Reduce the following fractions to whole, or mixed numbers. 



1. Reduce ^. 

2. Reduce ^. 

3. Reduce V//- 

4. Reduce HoS^- 

5. Reduce ^^ pounds. 

6. Reduce ^f|^ days. 

7. Reduce ^f^ yards. 

8. Reduce ^^. 



9. Reduce ^^^ acres. 

10. Reduce ^Vr- 

11. Reduce ^^. 

12. Reduce ^HW^ . 

13. Reduce ^790. 

14. Reduce ^^^. 

15. Reduce ^VaV^- 

16. Reduce ^^4B^. 



CASK IV. 
150. To reduce a fraction to its lowest terms. 

1. Reduce ^^ to its lowest terms. 

AwALTSis. — 'Bj inspection, it is seen that Isi opbratioh. 

5 is a common factor of the numerator and ^)t^ = M' 

denominator. Dividing by it we have ^J. 
We liien see that 7 is a common factor of ")^ST — f • 

14 and 85 : dividing by it, we have |. Now, 
2 and 5 are prime to each other; therefore, the fraction | is in 
its lowest terms. 

2d. The greatest common divisor of 70 and 176, is 85 (Art 119); 
if we divide both terms of the fraction by 
it, we obtain f . The value of the fraction 2d ofsration. 

is not changed in either operation, since the ^^}tW ^^ i' 

miinerator and denominator are both di- 
vided by the same number jCArt. 144) : hence, 
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Hule. 

I. Divide the numerator and denominator^ successively, by 
all their common factors: Or, 

II. Divide the numerator and denominator by their greatest 
common divisor. 

Examples. 
Reduce the following fractions to their lowest terms : 



1. Reduce •^, 

2. Reduce ^j\y. 
8. Reduce m. 
i. Reduce |f^|. 
6. Reduce f^. 
6. Reduce ffj-. 

t. Reduce ^f^YS' 

8. Reduce f | by 2d method. 

9. Reduce JJf " " 
10. Reduce Jy^ " " 
U. Reduce ^^ « 



tt 



12. Reduce ^^. 

^Us Reduce ^. 

14. Reduce yt^S' 

16. Reduce |j j j. 

16. Reduce ^1^. 

11. Reduce |^. 

18. Reduce ^\. 

19. Reduce jfffg. 

20. Reduce ^VV 

21. Reduce ^ff^^. 

22. Reduce ^^. 



CASE V. 
151. To reduce a compound fraction to a simple fraction. 

1. What is the equiyalent fraction of f of 4^7 

Analysis. — ^Three-fifths of ^ is three times opbration. 

J of $: 1 fifth of 4 is /y (Art. 142) ; and 8 3X4 12 

times ^V is if (Art. 139) ; hence, f of 4 = J| ; 5"^ = 35 

hence, 

Bule. 

I. If there are mixed numbers^ reduce them to improper 
factions: 

II. When there are common factors in the numerators 
and denominators, cancel them: 



150. How do you reduce a fraction to its lowest terms? 151. How 
do joxL reduce a compound fraction to a ample one? 



i 



N 
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III. Mvltiply the numerators together for a new numer- 
ator, and the denominators together for a new denominator. 

Examples. . 

1. Reduce f of f of | to a simple fraction. 

2. Reduce f of J of f to a simple fraction. 
3 Reduce f of f of 2^ to a simple fraction. 

4. Change | of f of f of 3 J- to a simple fraction. 

5. Change ^ of f of J of ^y to a simple fraction. 
^ 6. What is the value of ^ of J of f of 12J ? 

J 1. What is the value of f of f of 4^ ? 

8. What is the value of ^ of 7 J of 6^ ? 

9. Reduce J of 9J of 6f of 2| to a whole or mixed number. 

10. Reduce ^ of y^^ of 21|^ to a whole or mixed number. 

11. Reduce f of f of f of ^^ of ^ to a simple fraction. 

12. Reduce ^ of ^^ of -^^ of f to a sknple fraction. 

13. Reduce 3f of 4 of ^j of 49 to a simple fraction. 

CASK VI. 

152. To reduce fractions of di£ferent denominators to eqniv 
alent fractions that shall have a common denominator. 

1. Reduce f, f, and f to a common denominator. 

Analysis. — ^Multiplying both terms operation. 

of the first fraction by 20, the pro- 2 X 6 X 4 = 40 1st num. 
duct of the other denominators, 4 X 3 X 4 = 48 2d num. 
gives ^. Multiplying both terms 3 X 5 X 3 = 45 3d num. 
of the second fraction by 12, the 3 X 5 X 4 = 60 denom. 
product of the other denominators, 

gives J|. Multiplying both terms of the third by 15, the product 
of the other denominators, gives ||. In each case, both terms of 
the fraction have been multiplied by the same number; therefore, 
the value is not changed (Art. 143) : hence. 

Rule. — I. Reduce mixed numbers to improper fractions^ 
and compound to simple fractions, when necessary 

G* 
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TI. Multiply the numerator of each fraction by aU the de- 
nominators except its ovm, for the new numerators, and all 
the denominators together for a common denominator. 

Note — ^When the numbers are small, the work may T3e performed 
mentallj ; thus, 

i h i become, |^, |f , U ; and f , J, J become, ^f , |^, |S 

Examples. 
Reduce the following fractions to common denominators : 

1. Reduce J, 6 J, and f. 

2. Reduce f , f , |, and J of 5. 

3. Reduce 9^, 4J, 2|, and f 

4. Reduce f , |, f , J, and 2J. 
6. Reduce 2 J of 3, f , f , and f . 
6. Reduce 2J of 3i, and 4|. 



T. Reduce f of f , and 6f . 

8. Reduce 4f, 2^, 5^, and 6. 

9. Reduce 5J, f , 3^, and 3f . 

10. Reduce f of 5J, and 4|^. 

11. Reduce 4 J of 3 J, and 7f 

12. Reduce 6 J of 2, f, 6f, and J. 



Note. — ^We may often shorten the work of multiplying the nxmier- 
ator and denominator of each fraction by such a number as will 
make the denominators the same in all. 

Reduce the following fractions to common denominators. 

1. Reduce f, ^, J, and f to a conamon denominator. 

2. Reduce f , ^®y, and f to a common denominator. 

3. Reduce 4 J, ^, and TJ to a common denominator. 

4. Reduce lOf, |^, and 1J to a common denominator. 
6. Reduce 6^, f, and 1J to a common denominator. 

6. Reduce f, |^, 141, and 3f to a common denominator. 

1. Reduce j\, f, 2|, and If to a common denominator. 

8. Reduce f, ^, ^f, and J to a common denominator. 

9. Reduce j^y, f , ^, and ^ to a common denominator. 
10. Reduce 2^, 5^, ^^y, and 4^^ to a common denominator. 

152. How do you reduce fractions to a conmlon denominator t 
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CASE yii. 

153. To reduce fractioos to their least common denominator. 

The least common denominator is the least common multiple 
of the denominators. 

I. Kednpe f, f, and f, to their least common denominator. 

Analysis. — If there are mixed nmnbers or compound fractions, 
tliej mnst he reduced. We then find the least common multiple 
of the denominators 4, 6, and 9, which is 86. This number is 
divided by each denominator, to ascertain by what the terms of 
the fraction must be multiplied to reduce it to S^hs. 



OFBBATIOH. 



2 )4 . . 6 . . 9 
3)2 . . 3 . . 9 



LEAST OOHHON DENOMIKATOB. 

2x3x2x3 = 36. 



2 . . 1 . . 3 

(36 -^ 4) X 3 = 27 1st numerator. 
(36 -=- 6) X 5 = 30 2d numerator. 
(36 -^ 9) X 4 = 16 3d numerator. 

Therefore, the fractions, reduced to their least conmion denom- 
inator, are 

a. U. aiid H- 

Rule. 

I. Find the least common mvUipU of fke denominxxtors : 
this will he the least common denominator of the fractions : 

II. Divide the least common denominator by the denomina- 
tor of each fraction^ separaiely; multiply the quotient by the 
numerator and place the product over the least common de- 
nominator ; the results vyiXl be the new and equivalent frac- 
tions. 



153. How do you reduce fractions to their least common denomina- 
tor? 
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Examples. 

1. Reduce |, ^^ and ^ to their least common denominator. 

2. Reduce -^, f , and ^ to their least common denominator. 

3. Reduce 2f , ^, and ^ to their least common denominator. 

4. Reduce 5^, 4^, and ^ to their least common denominator 

5. Reduce 8^, f , and ^^ to their least common denominator 

6. Reduce 9/j, ^, and ^ to their least common denominator 
1. Reduce 2^, 8^, and ^j^* ^^ ^^^^ ^^^ common denominator 

8. Reduce 3^, f , §, and ^ to their least common denominator. 

9. Reduce f , ^, and ^"^ to their least common denominator. 

10. Reduce 4^, T^, and ^^^ to their least common denominator. 

11. Reduce 6f, S^, and 2^ to their least common denominator. 

12. Reduce ^^y, 2^^, and 1^ to their least common denominator* 

13. Reduce 5^, 6^, ^^, and -^;to their least denominator. 

vDENOMINATB FRACTIONS. 

154. A Denominatb Fraction is one whoee umt is denominate^ 
Thui^ ^ oi tk yard is a denominate fraction. 

CASE VIII. 

155. To change a denominate fraction from a greater nnit to 
a less. 

1. In I of a yard, how many inches ? operation. 

Analysis. — Since 8 feet make a yard, ^ 

J yd. = J of f feet; and since 12 inches _ ^ - X — = — 
make one foot, J yard = } of f of y ^ 
inches = "^ = Sl| inches* = 311, 

Bule. 

Multiply the fraction hy the units (f the scale, in succession, 
till you reach the required unit* 

154. What is a denominate fraction? — 155. How do yon diange a 
denommate fraction from a greater to a less unit? 
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CASE IX. 

156. Tb change a denominate £raction from a leu unit to a 
greater. 

1. Reduce ^ of a pound to a fraction of a ton. 

Analysis. — Since one pound is ^ of a quarter, ^ lb. = ^ of -^^ qr. ; 
ind since one quarter is j^ of a owt., $ lb. = J of ^V ^ t cwt; and 
jdnce one cwt. is -^ of a ton, 

9 ^^- = 9 ^^ 25 "^ I "^ ^ = 4500 *"^ 

5 

Rule. — Divide the fraction, that is, mvUiply the denomina- 
tor by the units of the scale, in succession, till the required 
unit is reached. 

CASS X. 

157. To find the value of a denominate fraction in. integers of 
lower denominations. 

1. What is the yalue of J lb. operation. 

Troy? 1 

12 
Abtalysis.-— J lb. = } of V* = V = 9)84 

^? OZ. . :5 OZ. — ^ 01 Y — V — ^^ OZ. 9 . . 3 

P^. : I pwt. = f of V = -4^ = 16 20 

gr. : hence, 9)60 

Rule. — Multiply the numerator V^* 6 . . 6 

^ the fraction by the units of the y- — . 

*^^e, and divide the prodvxit by the ^-— 

^'nominator : if there is a remain- . ^ ' x ,/. 
df»^ , ^ '/ ^ x-L *n ^^' 9 OZ., 6 pwt, 16 gr 

**^ ireai it in the same way, tut > x- / © 

•ae required denomination is reached. The quotients of the 

^^^eral operations udU form the answer. 

-^56 How do you change a denominate firaction from a less to a 
^^ater tmit?— 157. How do you find the ralue of a denominate firao- 
^*i in integers of lower denominations. 
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Examples. 

1. Reduce £^ to the fraction of a farthing. 

2. Kedace f ton to the fraction of a pound. 

3. Kedace f week to the fraction of a minute 

4. Reduce ^ lb. Troy to the fraction of a grain. 

5 Reduce f iuch to the fraction of a rod. 

6 Reduce ^ inch to the fraction of a yard. 

1. Reduce ^ of a second to the fraction of a degree. 

8. Reduce J| of a cubic foot to the fraction of a cord. 

9. What is the value of £^? of £^^1 

10. Find the value of ^ mile : the value of f mile. 
11* What is the value of f furlong? 

12. Reduce f penny to the fraction of a guinea. 

13. Reduce ^ farthing to the fraction of 6 guineas. 

14. Reduce -fj hour to the fraction of 5 seconds. 

CASE XI. 

168. To reduce a compound denominate number to a fraction 
tl a given denomination. 

1. Reduce 3oz. 14pwt. 15 gr. to the fraction of a pound. 

Analysis. — 3oz. 14pwt, 16gr. = I791gr. In lib. there are 
0760 gr.; therefore 8oz. 14pwt. 15 gr. is i^fjlb. 

Rule. — Beduce the compound nurnber and the unit of the 
given denomination to the loudest unit named in either, and 
then divide the first resuU by the second. 

Examples. 

1. Change Tfur. 28 rd. 2 yd. to the fraction of a mile. 

2. Reduce ITs. 6d. 2 far. to the fraction of a £. 

3. Reduce 19cwt. 3qr. 161b. to the fractibn of a ton. 

158. How do you reduce a compound number to a fraction of a 
giyon doijomination ? 
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4. Reduce 9oz. 6}pwt. to the fraction of 1 lb. Troy. 

5. Eednce 5 da. 16hr. 40 m. to the fraction of a week. 

6. Change 3 pk. Tqt. Ipt. to the fraction of a bushel. 
*l. Change 3qr. 3na. llnch to the fraction of 1 yard. 

8. Change 18s. 8d. 3far. to the fraction of £1 9s. 6d. 

9. Change -^s. to the fraction of iBf . 
10. Change 4|d. to the fraction of £i, 

ADDITION. 

159. Addition of Fractions is the operation of finding the 
sum of two or more fractions. 

160. The sum of two or more fractions is a number which 
contains the same fractional unit as many times as it is con« 
tained in all the fractions taken together. 

CASS I. 
16 !• When the £raction8 have the same nuit. 

1. What is the sum of J, f , |, and f ? 

Akaltsis. — In this example the unit opkrahon. 

of the fraction is 1, and the fractional 1 + 3 + 6 + 3 = 13 
unit I. There is 1 half in tiie first, 8 hence, ^ = 6^ sum. 
halves in the second, 6 in the third, 
and 8 in the fourth ; hence, there are 18 halves in all, equal to 6^. 

2. What is the sum of £^ md £^1 

Analysis. — The unit of loth frac- opisbation. 

twM is £1. In the first, the fi-actional £^ = £^ 

wiit is £1 and in the second, £J. £^ = £^ 

These fi-actional units, being different, ^ -}- £jk. = £1. = £l L 
cannot be expressed in one collection. 

I ^nt £| = £3 and £f = £f, in each of which expressions the 
f'^tianal unit is £J : hence, their sum is £J = £1^. 

159. What is Addition of Fractions ?— 160. What is the smn of two* 
®niore fractions?— 161. How do you add fractions which have the 
*"^ie uuit? 



{ 
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Bule. 

1. When the fractions have the same denominator^ add 
their numerators^ and place the swn over the common de- 
nominator : 

II. When they have not the same denominator^ reduce 
compound fractions to simple ones^ and then reduce all 
to a common denominator^ and add as before. 

Note. — 1. Reduce each fraction to its lowest terms before adding. 

2. After the addition is performed, rednce every result to its 
simplest form; that is, improper fractions to mixed numbers, and the 
fractional parts to their lowest terms. 

162. When each of two firactioos has 1 for a numerator. 

1. What is the sum of ^ and -J- ? 

Analysis. — Reducing to a common opeeatiok. 

denominator, we find the fractions to ^i^— '^j_^ ^^ 

bo ^j nnd g^^, and their sum to be |f. 5 T "~ 35 35 "^35* 
That is, the sum of two fractions tohose 

numerators are each 1, is equal to the sum of their denominators 
divided hy their product. 

2. What is the sum of J and J? of J and |? of | and J? 
of \ and tt? ^ 

3. What is the sum of ^ and -^ ? oi ^ and ^ ? of J and 
J ? of i and t ? 

163. When there are mixed niunbers. 
1. What is the sum of 12f, llf, and 15f ? 

operation. 
Whole Nunibera. Fractions, 

12 + 11 + 15 = 38 3+|+5^^3^+^0^^.^7_5^^2.08^1|g| . 

then, 38+lfgf=39f§f. Ans. 

162. Wliat is the sum of two fractions when each has a numerator 
17—163. How do you add mixed numbers? 



COMMON FRACTIONS. 



187 



When (here are mixed numbers, add the whole numhera 
and the fractions separately, and then add their sums. 



Examples. 



1. Add f, ^, ^, and f|. 

2. Add I ^, if, il, and if. 

3. Add i, f, ^, 3\, and ^f . 

4. Add -yV h f I and f 
6. Add ^, 4^, and f . 

6. Add j\, /^, V', and |. 
T. Add y»y, ^, f , and f 
8 Add If, 3|, and ^ of T. 



9. Add 

10. Add 

11. Add 

12. Add 

13. Add 

14. Add 

15. Add 

16. Add 



3|f, If iJand2H. 
2f,4l andf ofSiV 
121, 9f, i of 6J. 
T^ of 6| and 4 of 7 J. 
I of 9| and f of 4|. 
iAofT\of8,and2i. 
^i A of i of 15i. 
3f , 4f , and J of 16. 



IT. Bought a cord of wood for 2f dollars ; a barrel of flour 
for $9f ; and some pork for $5J : what was the entire cost ? 

18. A person trayelled in one day 35 J miles ; the next, 28f 
miles ; and the next 25^ miles : how many miles did he' travel 
in the three days ? 

19. A grocer bought 4 firkins of butter, weighing respective- 
ly 54f , 65f, 61j^, and 60fi pounds : what was their entire 
weight ? 

20. I paid for groceries at one time ^^ of a dollar ; at an- 
other, 3| dollars ; at another, Tf dollars ; and at another, 5| 
dollars : what was the whole amount paid ? 

21. A merchant had three pieces of Irish linen ; the first 
piece contained 22f yards ; the second 20|- yards ; and the 
tlurd 21f yards : how many yards in the three pieces ? 

22. A man sold 5 loads of hay ; the first weighed 18^ cwt. ; 
the second 19^^ cwt. ; the third 19|- cwt. ; the fourth 21 j^ cwt. ; 
and the fifth 20^ cwt. ; what was the weight of the whole ? 

23. A farmer has three fields ; the first cont^aivs V\\ ^'tst^ ^^ 
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the second 25f acres ; and the third 46^ acres : how many 
in the three fields? 

24. A man sold 112f bushels of wheat for 250f dollars ; 
9/^ bushels of com for 62f dollars ; 225^^ bushels of oats 
for 104J dollars : how many bushels of grain did he sell, and 

how much did he receive for the whole? 



...\ 



LCASE 
fractions hav^jnfferent units. 

1. What is the sum of fib. and Joz.? 

Analysis. — ^In opibrations. 

fib. there are ^^oz. |lb. = | X 16 oz. = \* oz. 

(Art. 155.) Then, V ^z. + f oz. = ^-^^^ oz. + ^ oz. 

the imits of the = 2_^ 02, - I311 ^^ 
fractions being the 

same, viz., loz., we reduce to a common denominator and add, 
and obtain 18^ oz. 

Second Method. 
—Three-fourths of f ^z. = f X t^ lb. = ^Ib. 

an ounce is equal fib. + ^Ib. = fff lb. + 3^ lb. = fjjlb. 
to ^\ lb. (Art. 156.) 

Then,byaddmg, we jtih, = 13110Z. = 13oz. 84dr. 

find the sum to be "® ^ _ 

Thibd Method. * lb. = | X I60Z. = V oz.=: 12oz. 12f dr. 

—Find the value 3 q^. = » x 16dr. = *^6i.= 12_ 

of each fractional g^m 23 Si 

part in terms of ' ^ 

integers of the lower denominations (Art. 157), and then add. 

Rule. 

I. Beduce the given fractions' to the same unit, and then 
add as in Case I. Or, 

II. Beduce the fractions separately to integers of lower d*- 
nominations^ and then add the denominate mimbers* 
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Examples. 

1. Add f of yard to | of an inch. 

2. Add together J of a week, J of a day, and ^ of an 
hour. 

3. Add fcwt., V ^^'j l^oz., |cwt., and lib. together. 

4. Add J of a pound troy to -j- of an ounce. 
6. Add f of a ton to <^ of a hundredweight. 
6. Add f of a chaldron to f of a bushel. 

*l. What is the sum of J of a tun, and f of a hogshead of 
wine? 

8. Add I of J of a common year, | of { of a day, and J 
of J of f of 19 J hours, together. 

9. Add f of an acre, f of 19 square feet, and f of a square 
inch, together. 

10. What is the sum of -f of a yard, |- of a foot, a»d \ of 
an inch? 

11. What is the sum of J of a £, and f of a shilling? 

12. Add together y of a mile, f of a yard, and f of a foot. 

13. What is the sum of ^ of a leap year, ^ of a week, 
and |- of a day ? 

14. Add fib. troy, i^oz. and fpwt. 

10. Add together /g^ of a circle, 3|- signs, f of a degree, 
and i of 5-^ minutes. 

16. What is the sum of J yd., | of f-qr. and 3Jna. ? 

It. Add ^ of a cord, f cubic feet, and f of J of 24f cubic 
eat. 

18. What is the sum of f of J of 4 cords, f of J^ of 16 

cord feet, and f of 31 J cubic feet? 

19. Add f of 3 ells English to ^ of a yard. 

104. How do jx>a add fractions when they have different nnitat 



140 suBTRAcrrioN of 

20. Add together | of 3A. IR. 20P., f of an acre, and 
I of 3 R. 16 P. 

21. What is the sum of ^ of a ton, -^ of a cwt., and 
■^ of an ounce? 

22. What is the sum of ^ of f of a mile, { of a furlong, 
^^ of a rod, and J of a foot ? j 

SUBTRACTION. 

165. Subtraction op Fractions is the operation of finding 
the difference between two fractional numbers. 

166. The difference between two fractions is such a num- 
ber as added to the less will give the greater. 

CASS I. 
167. When the unit of the fractions is the same. 

1. What is the difference between f and -J-? 

Analysis. — The unit of both fractions is the opbration. 

same, being the abstract unit 1. The fractional 3 12 
unit is also the same, being ^ in each ; hence, J 4 ~ 4 
the difference of the fractions is equal to the 
difference of the fractional units, which is f . 

2. What is the difference between |lb. and f of a pound? 

Analysis.— The unit in both operation. 

fractions is lib. The fractional 4 2__12 10_2 
unit of the first is jib., and of the 5 "" 3 "" IB "" IS "" 16 
.second Jib. Reducing to the same 

fractional unit, we have |f lb. and ttI^'j *^® difference of which 
is Yslh,; hence, 



165. What is subtraction of fractions ?— 166. What is the difference 
between two fractions? — 167. How do you subtract when the unit of 
ihe fmctions is the same? 
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Rule. 

I. If the fractional unit is the same in both, subtract the 
less numerator from the greater , and place the difference over 
the common denominator. 

II. When the fractional units are different, reduce to a 
common denominator; then subtract the less numerator from 
the greater, and place the difference over the common denom- 
inator. 

Examples. 



1. From f take \. 

2. From {^ take ^. 

3. From ^ take ^. 

4. From |§f take i§|. 

5. From -f- take f . ^ 

6. From {^ take Jf . 
T. From ^ take \^. 

8. From 31^ take J of 6f . 



9. From J take f . 

10. From |- take ^. 

11. From 25 take }i. 

12. From ^j of 3 take J of |. 

13. From | of f of T take |. 

14. From 3f take J of f. 
16. From J of 15 take | of 3. 
16. From H of 2 take ^ of f . 



11. To what fraction must I add f that the sum may be f ? 

18. What number added to IJ, will make 5 ? 

19. What number is that to which if If be added the sum 
wiU be ITf ? 

20. From the sum of 3|. and lOf take the difference of 25J 
and 17^. 

21. What number is that from which if you subtract ^ of 
^ of a unit, and to the remainder add f of |- of a unit, the 
sum will be 9? 

22. If I buy f of I of a vessel, and sell J of f of my 
share, how much of the whole vessel will I have left? 

23. A man bought a horse for J of | of ^^ of $500, and 
sold him again for f of J of f of $1680 : what did he gain 
by the bargain ? 
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24. Boaght wheat at 1|- dollars a bushel, and sold it for 
2^ dollars a bushel : what did I gain on a bushel 7 

25. From a barrel of cider containing 81^ gallons, 12|- gal- 
lons were drawn : how much was there left ? 

26. Bought lOf cords of wood at one time, and 24 1 cords 
t another ; after using 16J cords, how much remained? 

2T. A merchant bought two firkins of butter, one contain 
ing 54^ pounds, and the other 66^^ pounds ; he sold 43J^ 
pounds at one time, and 34 f pounds at another : how much 
had he left? 

28. A man having $50J, expended $15/^ for dry-goods, and 
12|^ for groceries : how much had he left ? 

29. A boy having f of a dollar, gave ^ of a dollar for an 
inkstand, and J of it for a slate : how much had he left ? 

30. Bought two pieces of cloth, one containing 2lf yards, 
the other 32 J yards, from which I sold 40fJ yards: how much 
had I left? 

168. When each fraction has the numerator 1. 
1. What is the difference between ^ and I-? 

ANALYSIS. — ^Redncing both frao- opeeation. 

tions to a common denominator 6"""i = A""~A^^ A- 
and subtracting, we find the differ- 
ence to be ^^^; that is, 

The difference between two fractions^ each of whose numer- 
ators is 1, is equal to the difference of the denominators 
divided by their product. 



2. From J take •^. 

3. From ^ take xj» 



4. From ^ take ^^. 
6. From ^^^y take ^. 



168. What is the difference when the numerator "of each fraction 
f0 If 
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169. When there are mixed nombem. 

1. What is the difference between 16j^ and ZJ[ ? 

Analysis. — Since we cannot take -fj £rom oferatiok. 

^'3, we borrow 1 =11 from the whole nnm- 16^= ^^tS' 

ber of the minnend, which, added to j';, gives 3| = 3J^. 

}|: then 3% from |4 leaves ||. We must now "12+1 
carry 1 to the next figure of the subtrahend, 
and say 4 from 16 leaves 12. Hence, to subtract one mixed num- 
ber from another, 

Svbtract the fractional part from the fraotiondl part, and 
the irdegrdl part from the integral pari, 

2. What is the difference between I44 and 12-^? 

3. What is the difference between 116f and 39|^? 

4. What is the difference between 18^ and 4^? 

5. What is the difference between 48^ and 41^? 

6. What is the difference between 287^ and 104^^ 7 

"^ CASE II. 

170. When fractions have different units. 

1. What is the difference between ^ of iS and J of a shi^ 
ling? 

Analysis. — Eeducing to the opbration. 

common unit Is., we find the £i = i X 20s. = ^s. 

difiference to be V^. = 9s. ^s. — Js. = ^°s. — |b. = *^s 
8d. = 9|s. = 9s. 8d. 

Second Method.— Reducing Js. = J X ^^ = £^' 

to the common unit £1, we £i — £^ = £^ — £^. 
find the difference to be £|| = — £ZS. = 9s 8d 

9s. 8d. 60 • • 

Thied Method. — ^Reduce the iBJ = 10s. 

fractions to integral units, and ig^ ^^^ 4d, 

then subtract as in denominate 9s. 8d. 

numbers. 
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Bule. 

I. Reduce the fractions to the same unit, and then s^ibtra/ci 
as in Case L: Or, 

IL Find the value of each fraction in units of lower de- 
nominations, and then subtract as in denominate numbers. 

Examples. 

1. From f of a pound troy, take f of an ounce. 

2. From f of a ton, take f of -J of a pound. 

3. From f of f of a hogshead of wme, take f of ^ of a 
quart. 

4. From f of a league, take f of a mile. 

6. What is the difference between Ifs. and f of YJd? 
6. What is the difference between |^ of a degree and J 
of •)- of a degree. 

1. From -}f of a square mile, take 36|- acres. 

8. From f of a ton, take f of 12 cwt. 

9. From If lb. troy, take ^ of an ounce. 
10. From 2f cords, take f of a cord foot. 

II. From ^ of a yard, take f of an inch. 

12. From J of f of a pound, take f of |- of a dram, apoth- 
ecaries' weight. 

13. From a piece of ground containing 2^^ acres take 1 A. 
IP. and 9 square yards. 

14. A pound avoirdupois is equal to 14 oz. llpwt. 16gr. 
troy : what is the difference, in troy weight, between the ounce 
avou'dupois and the ounce troy? 

169. How do you subtract when there are mixed numbers? 

170. What is the rule wheii the firactions have different units. 
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MULTIPLICATION. 

171. MuLTiPLiGATioK OF FRACTIONS is the Operation of taking 
one number as many times as there are nnits in another, when, 
one or both are fractional 

1. If 1 pound of tea cost f of a dollar, what will f of a 
pomid cost. 

Analysis. — ^The cost will be equal ofbsation. 

to the price of 1 lb. taken as manj $|. x y = *-^ = $jf . 
times as there are units in the mulli- 
pKer (Art 84). 

One-seventh of a pound of tea will cost one-seventh as much as 
1 lb. Since 1 lb. cost $|, | of 1 lb. will cost | of $| = $ A (Art 
142). But 3 sevenths of lib. wiU cost three times as much as 
\ ; that is, $^ x 8 = ^ (Art. 189). Hence, to multiply one £rac^ 
tion by another: 

Rule. 

Caned all factors common to the numerator and denomr 
inaior; then multiply the numerators together for a new 
num^eratoTj and the denominators together for a new denomr 
inaior. 

172. Principles of the operation. 

1. When the multiplier is leas than 1, we do not take the whole 
of the multiplicand, bnt only snch a part of it as the multiplier is 
of 1. 

2. When the multiplier is a proper fraction, multiplication does not 
increase the multiplicand, as in the multiplication of whole numbers. 
The product is the same part of the multiplicand as the multiplier 
18 of 1. 

8. When either of the factors is a whole number, write 1 imder it 
for a denominator. 

4. When either of the factors is a mixed number, reduce it to an 
improper fraction. 

171. What is multiplication of fractions? What is the rule?-~17a 
What is the first principle of the operation? What is the bccot*-' 

\^ ' 7 
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Examples. 



1. Mnltiply 

2. Multiply 

3. Multiply 

4. Multiply 

9. Multiply 

10. Multiply 

11. Multiply 

15. Multiply 

16. Multiply 

17. Multiply 

18. Multiply 

19. Multiply 

20. Multiply 

21. Multiply 

22. Multiply 

23. Multiply 



f by8. 



« 

re 



by 12. 



H ^7 15. 

67 by 9^. 
842 by tf 
360 by 12|. 

ibyS. 
15 by f 
n by 8. 
9i by 18|. 

H by 4M- 

V/ by 9. 

iby 

i of I by |. 

tJV by ^ of ^. 



3 
6* 



5. Multiply I of f by 35. 

6. Multiply If of 2i by 16. 
T. Multiply 2} of | by *rO. 
8. Multiply ^ of 8 by 36. 

12. Multiply 460 by llf. 

13. Multiply 620 by lOf. 

14. Multiply 1340 by 8f. 

24. Multiply ^ of f by f of A. 

25. Multiply f by 16. 

26. Multiply 28 by ^j. 
2T. Multiply S^ by 16. 

28. Multiply ^ of f by ^f. 

29. Multiply 5^ by -| of 3|. 

30. Multiply 842i by 7J. 

31. Multiply f by f. 

32. Multiply ^ by 1^. 



33. Multiply ^^y, ff , and ^§ together. 

34. Multiply ^, ^\, ^, and ff together. 

35. What is the product of J| by f of IT. 

36. What is the product of 6 by f of 5. 

31. What is the product of | of i of 3 by 15| ? 

38. What is the product of f of | by f of 3f ? 

39. What is the product of 5, f , f of f , and 4^ ? 

40. What will 7 yards of cloth cost, at $f a yard t 

41. What t^ill 12| bushels of apples cost, at $|- a bnahel ? 

42. If one bushel of wheat costs $1J, what will | of a 
bushel cost ? 
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43. If one horse eats f of a ton of hay in one month, how 
much will 18 horses eat in the same time?' 

44. If a man earns $^ in one day, how much can he earn 
in 24 days? 

45. What will 3^ yards of cloth cost, at |- of a dollar a 
yard? 

46. At $16 a ton, what will ^ of a ton of hay cost? 

4T. If one pound of tea costs $1;J, what will 6^ pounds 
cost ? 

48. What will 3f boxes of raisins cost, at $2J a box? 

49. At 15 cents a bushel, what will -J^ of a bushel of com 
cost ? 

50. If a lot of land is worth $15^^, what will ^j- of it be 
worth ? 

51. What will 1*1^ yards of cambric cost, at 2^ shillings a 
yard? 

52. Bought 15f barrels of sugar, at $20f a barrel : what 
did the whole cost ? 

53. If one bushel of corn is worth f of a dollar, what is | 
of a bushel worth ? 

54. If I own T^ of a farm, and sell -^ of my share, what 
part of the whole farm do I sell ? 

55. I bought a book for ^^ of a dollar, and a knife for 
Y*^ the cost of the book : how much did I pay for the knife ? 

56. At f of fj of a dollar a pound, what will f of jf of 
a pound of tea cost? 

5'r. If hay is worth $9| a ton, what is f of 3J tons worth . 

58. If a man can dig a cellar in 22J days, how many day 
would it take him to dig f of it ? 

59. If a raiboad train runs 1 mile in ^ of an hour, how 
long will it be in running 106 J miles ? 
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60. A owned f of a farm and sold |^ of his share to B, 
who sold I of what he bought to C, who sold f of what he 
bought to D : what part of the whole did D have ? 

61. A owned f of 200 acres of land, and sold f of his share 
to B, who sold i of what he bought to C : how many acres 
had each ? 

DIVISION. 

173. Division op Fractions is the operation of finding how 
many times one number is contained in another, when one or 
both are fractional. 

1. VThat is the quotient of |- divided by y ? 

Analysis. — How many times is */ opkkation. 

contained in J? If | be divided by |. -i- y = |. x ■^. 
14, the quotient will be .^^ = ^. = ^ Ans. 

Since the true divisor ia but J of 14, 

the divisor used is 5 times too large; hence, the partial quotient 
^, is 5 times too small. Multiplying this by 5, we have the true 
quotient, = ^. This result is produced by inverting the terms of 
the divisor and multiplying. 

Rule. — Invert the terms of the divisor^ cancel, and proceed 
08 in multiplication, 

174. Directions for the operation. 

1. If either the dividend or divisor is a whole number, make i* 
fractional, by writing 1 under it for a denominator. 

2. Cancel all common factors. 

3. If the dividend and divisor have a common denominator, the; 
win cancel, and the quotient of the numerators will be the answer. 



173. What is division of fractions? What is the rule?— 174. Wha^ * 
is the first direction for performing the operation? What the seconi- * 
What the third? What the fourth? What the fifth? 
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4. When either term oi the firaction is a mixed number, reduce to 
the form of a simple fraction. 

5. If the numerator of the dividend la divisible bj^the numerator 
of the divisor, and the denominator by the denominator, divide with- 
cat inverting. 



Examples. 



1. Divide 

2. Divide 

3. Divide 
L Divide 
6. Divide 
6. Divide 
T. Divide 

8. Divide 

9. Divide 

10. Divide 

11. Divide 

12. Divide 

13. Divide 

14. Divide 

15. Divide 

16. Divide 
n. Divide 

18. Divide 

19. Divide 

20. Divide 

21. Divide 

22. Divide 

23. Divide 

24. Divide 

25. Divide 



fiby •?. 
A by 6. 
Hby 9. 
iU by 40. 
If by 13. 
5 by ^. 
27 by |. 
ibyi. 
-9, bv ^ 

10 "J 8* 

AS. \)Y ^- 
8 "J 14* 

f Of ibyf Of f. 
I of I by i off. 

foff byf of |. 

56 by |i. 

1000 by T^. 

725 by ||. 

4| by 5. 

9^ by 12. 

J of 16i by 41 

H by i of 7. 

f of 50 by 4J. 

300^ by 6}. 

4 of 3| by ^ of H. 

H by 81. 



of 



77 



by 6J 



26. Divide 

21. Divide 

28. Divide 

29. Divide 

30. Divide 

31. Divide 

32. Divide 

33. Divide 

34. Divide 

35. Divide 

36. Divide 

37. Divide 

38. Divide 

39. Divide 

40. Divide 

41. Divide 

42. Divide 

43. Divide 

44. Divide 

45. Divide 

46. Divide 

47. Divide 

48. Divide 

49. Divide 
50 Divide 



if by 4. 

l^byS. 

60 



by 8. 



42 
T75 



by 21 
36 by ^. 
420 by |. 
ifff by 



3 

8- 



'^ by tV 



25 
2 



by If 



of ^^ 

i by if. 

f of f by f of f . 
iof^offbyiofl. 
650 by m. 
1273 by H- 
4324 by m. 
6| by 8. 
12J by 42. 

H by H. 
100 by 4f. 

44^ by Uh 
1111 by ^^, 
191] by 159^. 
^ by ^ of 1^. 
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51. At ^ of a dollar a pound, how mucli butter can be 
bought for 1^ of a dollar ? 

62. At f of a dollar a yard, how much cloth can be bought 
for 1^ of a dollar ? 

! 53. If a bushel of potatoes cost f of a dollar, how many 
bushels can be bought for -f^ of a dollar ? 

54. If j^ of a ton of hay will feed 1 horse one week, how 
many horses will -^^ of a ton feed, the same time ? 

55. If f of a bushel of apples cost f of a dollar, what will 
1 bushel cost? 

56. What will a barrel of flour cost, if ^ of a barrel cost 
I of a dollar ? 

57. If f of a bushel of apples cost f of ti dollar, what will 
1 bushel cost ? 

58. How much molasses at ^ of a dollar a gallon, can be 
bought for 1^ dollars? 

59. A man sold ff of a mill, which was J of his share : 
what part of the mill did he own ? 

60. What number multiplied by f, will give a product of 
15| ? 

61. What number multiplied by 5 J, will give a product of 
146? 

62. The dividend is 520J-, and the quotient 36^ : what is 
the divisor ? 

63. What number is that, which if multiplied by f of f of 
1 5i, will produce f ? 

64. If lib. of sugar cost fj of a dollar, what will 1 pound 
cost ? 

65. If 10^ lb. of nails cost f of a dollar, what is the price 
per pound? 
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66. If ^ of a yard of cloth cost $3, what will 1 yard cost ? 
6 IT. A family consumes 165f pounds of butter in 8 J weeks: 
how much do they consume in 1 week ? 

68. At |9f a barrel, how much flour can be bought for 
$138f? 

69. If a man divides $3f equally among 8 beggars, ho 
much does he give them apiece ? 

10. If 8 pounds of tea cost $Tf, what is the price per 
pound? 

71. If I of a ton of hay sells for $10f, what is the price 
of 1 ton ? 

12. If J of an acre of ground produces 84/^ bushels of 
potatoes, how many bushels will 1 acre produce? 

13. What quantity of cloth may be purchased for $5^, at 
the rate of $6|- a yard? 

14. How long would a person be in traveling 125f miles, 
if he traveled 31^ miles per day? 

15. How many bottles, each holding 1|- gallons, can be 
filled from a barrel of wine, containing 31 J gallons? 

16. How long will it take 11 men to do a piece of work, 
that 1 man can do in 15f days? 

*l*l. If ^ of a barrel of flour costs 6 dollars, what is the 
price per barrel ? 

18. Eighty-one is f of how many times 8 ? ^ 

19. Five-eighths of 48 is f of how many times 9? 

80. How many times can a vessel, containing f of a gallon, 
be filled from j^ of a barrel of 31J gallons? 

81. If 5^ lb. of tea cost $4f, what is the price of 1 pound? 

82. If f of f of a ship is worth $2540, what is the whole 
vessel worth? 

83. If f of I of a barrel of flour will last a family 1 week, 
liow long will 9^ barrels last them? 
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COMPLEX FRACTIONS. 
175. A Complex Fraction is only another form of expression 

7 

for the division of fractions : thus, I, is the same as ^ divided 

f 
bj f ; and may be written, ^ -5- f = H • 

176. To reduce a complex fraction to a simple £ractioxi« 

1. Reduce _t to a simple fraction. 

Analysis. — Reducing the 
divisor and dividend each to 
a simple fraction, we have %• 
and |. Then V divided by ^ 
is equal to ^ x J = V =5|. 

Rule. — Beduce both terms of the fraction to simple frao 
tions: then divide as in division (f fractions. 

Examples. 
Bednce the following to simple fractions : 



OPBBATION. 

6J=V, and H = f 

¥.i. 8. — 20 V 7 — 35 — ;;5 



1. 


5 

Reduce I. 


1. 


Reduce ^^A 


3. 


Reduce ^. 


8. 


20 
Reduce , . 




H 


• 


4 
T 


8. 


Reduce 11. 


9. 


Reduce ^ °^ "^tt 


4. 


Reduce ^'^^, 


10. 


Reduce .^^ . 
1 of n 


5. 


Reduce -i. 


11. 


Reduce ^l^ ,. 
i of 8| 


6. 


Q4 

Reduce ^. 
12 


12. 


Reduce * of ^ of V 



175. What is a complex fraction? — 176. How do you reduce 
complex to a simple fraction? 
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Applicatioiis in Fractions. 

1. What will 5:^ cords of wood cost, at ^ of f of |^ of 
150 a cord? 

2. A farmer sold f of a ton of hay for $6f ; what would 
be the price of a ton at the same rate ? . ^ 

3. A person walks TTf miles in 10^ hours : at what rate 
is that per hour? 

4. From the product of } and 11 J, take ^, and multiply 
the remainder by 20f. 

6. How much greater is \ of the sum of J, ^, ^, and J^, 
than the sum of ^, ^, and \1 

6. If f of a ton of hay is worth $1^, what is 2J tons 
worth ? 

7. If f of a dollar will pay for | of a yard of cloth, how 
many yards can be bought for $11|-? 

_. 8. What is the value of 3^ cords of wood, at $4 J % cord ? 

9. At J- of a dollar a peck, how many bushels of apples 
can be bought for $6J? 

10. What is the difference between f of a league nd ^ 
of a mile? 

11. What is the sum of 4^ miles, f of a furlong, and | 
of \\ yards? 

12. At $lf per day, how many days' labor can be obtained 
for |36| ? 

13. Bought 5 J yards of cloth at %^\ a yard, and paid for 
it in wheat at $1^ a bushel : how many bushels were required ? 

14. What number must be taken from 271, and the re- 
mainder multiplied by 14f, that the product shall be 100? 

15. Three persons, A, B, and C, purchase a piece of prop- 
erty for $6300 ; A pays \ of it, B |, and C the remainder : 

what is the value of each one's share? 

1* 
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16. What number diminished by the difference between f 
and f of itself, leaves a remainder equal to 34 ? 

17. What is the sum of f of £15, ie3f, J of f of f of 
J£l, and f of f of a shilling? 

18. If ^ of John's marbles is equal to -J of James*, and 
together they have 66, how many has each? 

19. A person owning f of 20G0 acres of land, sold § o* 
his share : how many acres did he retain ? 

20. A boy having 240 marbles, divided them in the follow- 
ing manner : he gave to A, ^, to B, 3^, to C, ^, and to D, 
^y keeping the remainder himself: what number of marbles 
had each? 

21. A man having engaged in trade with $3740, found, at 
the end of 3 years, that he had gamed $156 J more than '^ J of 
his capital : what was his average annual gain ? 

22. Two boys having bought a sled, one paying J of a dollar, 
and the other -J of a dollar, sold it for ^^ of a dollar more than 
they gave- for it : what did they sell it for, and what was each 
one's share of the gain ? 

23. A farmer having 126| bushels of wheat, sold f of it at 
$2^ a bushel, and the remainder at $lf a bushel : how much 
did he receive for his wheat ? 

24. A man having 119^, expended it for wheat and corn, of 
each an equal quantity ; for the wheat he paid $lf a bushel, 
and for the corn $f a bushel : how much of each did he buy? 

25. Two persons engage in trade : A furnished j'^ of the 
capital, and B, ^«^ : if B had furnished $492f more, their 
shares would have been equal : how much did each furnish ? 

26. A man being asked how many sheep he had, said, he had 
thera in three fields : in the first he had 63, which was | of 
what he had in the second ; and f of what he had In the «econd 
was 4 times what he had in the third : how many had he in all ? 
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177. Duodecimals are a system of numbera, which arise from 
dividing a unit according to the scale of 12. The units 
divided are, the foot in length, the square foot, and the cubic 
foot 

If the unit 1 foot be divided into 12 equal parts, each 
part is called an inch or primej and marked '. If a prime be 
divided into 12 equal parts, each part is called a second, and 
marked". If a second be divided, in like manner, into 12 
equal parts, each part is called a third, and marked '" ; and 
so on for divisions still smaller : hence, 

1^^ of a foot = 1 inch, or prime, 1'. 

^ of ^ of a foot = -j-Jt ^^ * ^^^*» ^^ ^ second, . 1". 
3^ of Jj of 3^ of a foot = YTt^ of afoot, or 1 third, . 1'" 

If the square foot, and the cubic foot, be divided according 
to the same scale, the primes, seconds, thirds, &c., will have 
the same relation to the unit and to each other^ as m the 
foot of length. 

Table. 

12'" make 1" second. 

12". " 1' inch or prime. 

12' " 1 foot. - 

Hence : Duodecimals are denominate fractions, in which the 
primary unit is 1 foot, and the scale uniform, the units of the 
scale, at every point, being 12. 

Notes, — 1. The marks', ", '", &c, ^which denote the fractional 
units, are called indices, 

2. Duodecimals are chiefly use^i in measuring Lengths, Surfaces, 
Vohcmes, or Solids. 

177. What are duodecimals? What are the imits divided? If the 
UDit 1 foot be divided into 13 equal parts, what is each part called ? 
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ADDITION AND SUBTRACTION. 

178. The operations of Reduction, Addition, Subtraction, 
Multiplication, and Division of Duodecimals, correspond so 
nearly with those of denominate numbers, that additional rules 
are deemed mmecessarj. 



1. In 86' how many feet? 

2. In 760" how many ft.? 
3 In 3T000'"howmanyft.? 



Examples. 

4. In 6T' how many feet? 

5. In 410'" how many ft.? 

6. In 3*15" how many ft.? 

T. What is the sum of 8 ft. 9' 1" and 6 ft. V '3" 4'" ? 

8. Find the difference between 32 ft. 6' 6" and 29 ft. V" 

9. Add together 9 ft. 6' 4" 3'", 12 ft. 2' 9" 10'", 26 ft. 0' 
5", and 40 ft. 1' 0" 3"'. 

10. What is the sum of 125 ft. 0' 6", 45 ft. 11' 0" 2'", 
and 12 ft. 6'? 

11. What is the sum of 84 ft. 1', 96 ft. 0' 11", 42 ft. 6' 9" 
10"', and 5' r' 11'"? 

12. From 12Ut. 3' 6" 4"' 11'"', take 40 ft. 0' 10" 7'" 5"" 

13. What is the difference between 425 ft. 9' 10" and lOT ft. 
10' 9" 8'" ? 

14. What is the sum and difference of 325 ft. V 6" 2'" and 
211 ft. 10' 9" ? 

MULTIPLICATION. 

179. Multiplication of Duodecimals is the operation of find- 
ing the superficial contents and the contents of volume, when 
the linear dimensions are known. 

If 1 inch be divided into 12 equal parts, what is each part called 
If the second be divided in like manner, what is each part called 
What are indices? For what are duodecimals used? — 178. How are 
the fundamental operations performed? — 179. What is multiplication - 
of duodecimals ? How are the areas of figures found? How aie the 
contents of volume found? 



MULTIPLICATION. 



157 



The superficial contents, or area of figures, are found by 
multiplying the length and breadth together. 

The contents of volume or cubical contents, are found by mul- 
tiplying together the length, breadth, and height. 



180. Principles of the Multiplication. 

1. Feet multiplied by feet, give square feet. 

2. Feet x Primes = 1 ft. x ^ ft. = -j^ sq. ft, or primes. 

8. Primes x Primes = ^ ft. x ^ ft. = yj^ sq. ft., or seconds. 

4. Primes x Seconds = yV ft. x yj^ ft. = y^^ sq. ft., or thirds. 

6. Seconds x Seconds = yjy ft. x y|y ft. = aTj^^^ sq. ft., or fourths. 

From the foregoing, we have the following principles : 

The index of any product is equal to the sum of the in- 
dices of the factors. 

Note. — The denominator of primes is 12, of seconds, 144, of thiids 
1728, of fourths, 20736, &c. • 

181. To find the square measure, or area of a surface. 

1. Find the square measure of a floor that is 9 feet long 
and 6 feet wide. • 

Note.— A Squabe is a figure bounded by four equal sides at right 
angles to each other. 

Analysis. — ^Draw an horizontal line 
and lay off 9 equal parts, each de- 
noting a foot. Then draw a second 
horizontal line perpendicular to it, 
and lay off 6 equal parts, each denot- 
ing a foot. Through the points of 
division of the first line draw paral- 
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els to the second, and through the points of division of the 



180. What are the five principles of multiplication? What is the 
rulo for the indices? What is the rule for the multiplication of duo- 
decimals?— 181. What is the rule for finding the square measure of 
a surface? 
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second line draw parallels to the first: there will thus be formed 
number of small squares. 

The number of squares in the first row will be equal to 9, the 
number of linear imits in the first line; and the number of rows 
will be equal to six, the number of units in the second line : there- 
fore, the whole number of squares will bo equal to 9 x 6 = 64. 
Hence, to find the area, or measure, 

Multiply the length hy the breadth^ and the product will he 
the number of squares. 

Note. — The square which is the unit of surface, is the square de- 
scribed on the xmit of 'length. If the xmit of length is a foot, the 
unit of surface is 1 square foot — ^if 1 yard, the unit of surface is 1 
square yard, &c. 



182. To find the Cubic Measure of a Volume or Solid. 

1. What is the cubic measure of a block of marble that is 
9 ft. long, 6 ft. wide, and 4 ft. thick ? 

Note. — ^A Cube is a figure bounded by six equal squares at right 
angles to each other, called faces; and the sides of the squares are 
the edges of t£e cube. 



Analysis. — The face on which 
the block stands, is called its dose, 
the area of which is equal to 9 x 6 
= 54 sq. ft. 



. 



If now you take 54 equal cubes, of 1 foot each, they can 
be placed side by side on the base, and will form a block of 
marble 9 ft. long, 6 ft. wide, and 1 foot thick. If you place 
a second tier, the block will be 2 feet thick; a third tier will 
make it 8 feet thick, and so on, for any number of tiers: 
hence, the contents of the block, that is four feet thick, are 
9 X 6 X 4 = 216 cu. ft. 



ISZ How do you find the cubic measure of a volume or solid ? 



1st 


OPERATION. 


8 ft. 


9' 


6" 


3 


6' 
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4' 


8" 6'" 


26 


4 


8 
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Rule. — Multiply the lengthy breadth^ and thickness together, 

183. When the Dimensions are in feet and 12ths of a footl 

Multiply 8 ft. 9' 5" by 3 ft. 6', and then the product by 
2 ft. 6'. 

Analysis. — First multiply 8 ft. 9' 
6" by 6'. Since 5" = ^1^ ft., and 6' = 

6 fl- fk" y fi' — 5 V 8 — -3 « an 
12 ^'J ^ X O ^ Yj^ X y 2 —5 L75¥ 0<1" 

ft, or 30 thirds. Smce 12'" = 1", 
80'" -r 12 = 2" and 6"' over, which 
write down. 

Then 9' x 6' = ^ x y^ = yW sq. ft., 
or 64", to which add the 2" found 
in the last product, making 56". Then, 30 sq.ft. 8' 11" 6"' 
since 12" = 1', 56" -7- 12 = 4' and 8" 
over, which write down. 

Then 8 feet x 6' = 8 ft. x y«^ ft. = f | sq. ft., to which add 
the 4' from the last product, making 52'. Then, since 12' = 1 
square foot, 52' ~ 12 = 4 sq. ft. and 4', both of which set down. 

We next multiply, in the same manner, by 8 feet, giving a 
product of 26 sq. ft. 4' 3". The sum of the partial products, 80 sq. 
ft. 8' 11" 6'", is the first required product. 

Now, multiply by 2 ft. 6'. 

First, 6'" X 6' = y^^B sq. ft. x ^^ ft. 
= _^3^_^ cu. ft. = 86"" cu. ft. = 8"'. 
Then 11" x 6' = yW sq. ft. x y% ft. 
= r?!^ cu. ft. and three added from 
the last product gives 69"' = 5" and 
9'" over, which write down. 

Then 8' x 6' = y^ sq. ft. X ^% ft 
= jVV cu. ft. = 48", to which add 16 cu. ft. 10' 4" 9'" 
5" from the last product, gives 53" = 
4' and 5" over, which write down. 

Then, 30 sq. ft. x y^, ft. = ^-^ = 180', to which add 4 from the 
last product, making 184' = 15 cu. ft. and 4'. Next, multiply by 



2d 

30 sq. 
2 


OFKKATION. 

ft. 8' 11" 6"' 

6' 


15 
61 




4' 5" 9"' 
6 11 
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2 feet, giving the partial product 61 cu. ft. 5' 11"; and the sum 
76 cu. ft. 10' 4" 9'" is the entire product, in cubic feet and 12ths of 
cubic feet. 

Rule.-T-I. Place the multiplier under the multiplicand, so 
that units of the same order shall fall in the same column : 

II. Multiply the multiplicand by each term of the multiplier 
in succession, beginning with the lowest unit of each, and 
make the index of each product equal to the sum of the in- 
dices of the factors : 

III. Reduce each product^ as it arises, to the next higher 
unit; write down the remainder, and carry the quotient to 
the next product : 

TV. Find the sum of the several proditcts, 

C3< — Examples. 

1. How many cubic feet in a stick of timber 12 feet 6 
inches long, 1 foot 6 inches broad, and 2 feet 4 inches 
thick? 

2. Multiply 9 ft. 6' by 4 ft. 1'. 

3. Multiply 12 ft. 5' by 6 ft. 8'. 

4. Multiply 35 ft. 4' 6" by 9 ft. 10'. 

6. What is the product of 45 ft. 4' 3" by 12 ft. 2' 9" ? 
6. What is the product of 140 ft. 0' 2" 4'" by 20 ft. 10'! 

I. What is the product of 2t9 ft. 10' 6" by 8' 4" ? 

8. What are the contents of a board 14 ft. 6' 3" long, and 
2 ft. 9' wide ? 

9. How many square feet in a floor 18 ft. 9' long, and 15 ft. 
10' wide ? 

10. How many square yards in a ceiling 10 ft. 9' long, and, 
12 ft. 3' wide ? 

II. How many square feet are there in a ceiling whose 
ength is 15 feet, and width 42 feet ? 

12. How many square yards are there in a lot of ground 
whose length is 118 feet, and width 25 feet? 

13. How many square feet are there in a board whose 
length is 18 feet, and breadth 14 inches? 
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14. What is the cost of painting the side of a house that is 2? 
feet high and 22 feet wide, at 40 cents per square yard? 

15. How many acres are there in a field whose length is 
45 rods, and width 31 rods? 

16. What is the area of a piece of ground that is 112 ft. 

5 in. long, and 21 ft. 9 in. wide ? 

11. How many flagstones, that are 4 ft. 6 in. by 4 ft., 
will be required to cover a walk which is 6 ft. 9 in. wide and 
264ft. long? 

-J^S. What will be the cost of paving a yard 64 ft. 6' 
square, at 5 cents a square foot? 

19. What are the cubic contents of a block of marble 6 ft. 
9'^long, 4ft. 8' wide, and 2ft. 10' thick? 

There is a room 91 feet 4' around it ; it is 9 feet 6' 
'high : what will it cost to paint the walls, at 18 cents a 
square yard? 

21. What is the cubic measure of a pile of wood that is 
18 ft. long, 1 ft. high, and 4 ft. wide ? 

22. How many cords are there in a pile of wood that is 
48ft. long, 9ft. high, and 3ft. 6 in. wide? 

23. A gaUon contains 231 cubic inches : how many gallons 
of air are contained in a room, which is 21 ft. 6 in. long, 15 ft. 
wide, and 10 ft. high? 

24. A common brick is 8 in. long,' 4 in. wide, and 2 in. 
thick : how many bricks are there in a pile, whose height is 
12 ft. 4 in., width 8 ft., and length 15 ft. 9 in., supposing no 
waste space? * 

25. A ditch surrounds a plot of ground which is 240 ft. 
long, and 164 ft. wide. The ditch is 3 ft. 6 in. wide, and 6 ft. 
9 in. deep. What is the cubic measure of the ditch ? 

26. How many cubic feet of wood in a pile 36 ft. 5' long, 

6 ft. 8' high, and 3 ft. 6' wide? 

21. What will a pile of wood 26 ft. 8' long, 6 ft. 6 in. 
high, and 3ft. 3' wide cost at $3.50 a cord? 

28 How many cubic yards of earth were du^itom ^ ^^^» 
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which measured 38 ft. 10' long, 20 ft. 6' wide, and 9 ft. 4' 
deep ? 

29. At 16 cents a yard, what will it cost to plaster a room 
22 ft. 8' long, 18 ft. 9' wide, and 11 ft. 6' high? There are 
to be deducted 8 windows, each 6 ft. 4' high, and 2 ft. 9' wide ; 
2 doors, each T ft. 6' high, and 3 ft. 2' wide; and the base 
moulding, which is 1 foot wide? 

DIVISION. 

184. Division of Duodecimals is the operation of finding 
from two duodecimal numbers a third, which multiplied by the 
first, will give the second ? 

1. The floor of a hall contains 103 sq.ft. 4' 5" 8'" 4^ and 
is 6ft. 11' 8" wide : what is its length? 

Analysis. — The operation. 

units of the dividend ft. gq. ft. ft. 

are square feet and 6 11' 8") 103 4' 5" 8'" 4*^(14 9' 11" 

fractions of a square 9*7 "7' 4" 



6 9' 1" 8'" 
6 2' 9" 0'" 



foot. The units of 
the divisor are linear 

feet and fractions of 

a linear foot. 6' 4" 8'" 4*' 

First, consider how 6' 4" 8'" 4*' 

often the first two 

parts of the divisor are contained in the first part of the dividend. 
The first two parts of the divisor are nearly equal to 7 feet, and 
this is contained in 103 sq. ft. 14 times and something over. 
Multiplying the divisor by this term of the quotient and subtract- 
ing, we find the remainder 6 ft. 9' 1", to which, bring down 8'". 

Next, consider how many times the first two parts of the divisor, 

equal to 7 feet nearly) are contained in the first two parts of tlie 

remainder, reduced to the next lower unit ; that is 5 ft 9' = 69'. 

Multiplying the divisor by the quotient figure 9', and making the 

Bubti-action, we have 6' 4" 8'", to which bring down 4*. 



J84. What 28 the division of duodecimals? How is it performed? 
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Consider, again, how often, nea/rly^ 7 feet is contained in 6' 4" 
= 76''. Multiplying the divisor by the quotient 11", we find a 
product equal to the last remainder. Hence, 

The prvcess of division is the same as that in other de- 
nominate numbers, except in the manner of selecting the 
quotient figure, 

185. Principles of the operation. 

Notes. — 1 If the integral unit of the dividend and divisor is the 
same, tlie unit of the quotient will he abstract. 

2. If the unit of the dividend is a superficial unit, and the unit 
of the divisor a linear unit, tlie unit of the quotient wUl he linear, 

3. If the unit of dividend is a unit of volume, and the unit of the 
divisor linear, ths unit of the quotient vnll he superficial. 

4. If the unit of the dividend is a unit of volume, and the unit of 
the divisor superficial, the unit of the quotient will he linear. 

Examples. 

• 

1. Divide 29 sq. ft. 0' 4'^ by 6 ft. 4'. 

2. Divide 50 sq. ft. 0' 10'' 6'" by 9 ft. 6'. 

3. What is the length of a floor whose area is 11T6 sq.ft. 
1' 6", and breadth 24 ft. 3'? 

4. A load of wood, containing 119cu.ft. 2' 6" 8'", is 3 ft. 
4' high, and 4 ft. 2' wide : what is its length ? 

5. In a granite pillar there are 105 cu. ft. 5^ 7" 6'''; it 
is 3 ft. 9' wide, and 2 ft. 3' thick : what is its length ? 

6. There are 394 sq. ft. 2' 9'' in the floor of a hall that 
is 10 ft. 7' wide : what is its length? 

7. A board 17 ft. 6' long, contains 27 sq. ft. 8' 6'' : what 
8 its width? 

8. From a cellar 42 ft. 10' long, 12 ft. 6' wide, were thrown 
158 cu. yd. 17 cu. ft. 4' of earth: how deep was it? 

9. A block of marble contains 86 cu. ft. 2' V 9''' 6'\ It 
is 4ft. 8' wide and 2ft. 10' thick: what is its length? 



185. Wliat are the principles of the operation? 



164 



DEdHAL FRAOnOKS. 



DECIMAL FRACTIONS. 

186. There are two kinds of Fractions in general use : Com- 
mon Fractions and Decimal Fractions. 

A Common Fraction is one whose unit is divided into any 
number of equal parts. 

A Decimal Fraction is one whose unit is divided according 
to the scale of tens. 

187. If the unit 1 be divided into 10 equal parts, each part 
is called one-tenth. 

If the unit 1 be divided into one hundred equal parts, or 
each tenth into ten equal parts, each part is called one-hun- 
dredth. 

If the unit 1 be divided into one thousand equal parts, or 
each hundredth into ten equal parts, the parts are called thou- 
sandthSf and we have like expressions for the parts, when the 
unit is further divided according to the scale of tens. 



These fractions may be written thus : 


Three-tenths, - 


■ - • - T%. 


Seventh-tenths, - 


• - - - 1^. 


Sixty-five hundredths, 


... 65 

TOO- 


216 thousandths. 


lOOO' 


12T6 ten-thousandths. 


- 12 7*5 
ITJOOlT 



From which we see, that the fractional unit of a decimal is 
one of the equal parts arising from dividing the unit 1 accord- 
ing to the scale of tens : hence, it is one-tenth, one-hundredth, 
^ne-thousandth, &c. 

188. A Decimal Number, or decimal, is one which contains 
a decimal unit. 

189. A Mixed Decimal, is one composed of a whole num- 
l?er and a decimal. 
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Notation and Numeration. 

190. The denomiDatoTS of decimal fractions are seldom 
written. The fractions are espreBsed by means of a period, 
placed at the left of the aumeratoT, called the decimal point (.). 

Thoa, ^ is written .3 

•^ " -65 

m^ " -215 

iWj?ir " -1215 

The denominator, however, of everj decimal, is always un- 
derstood : 

S is the unit 1, wiih 08 many cipkera annexed as there 
are places of figures in the decimal. 

The place next to the decimal point is called the place of 
tenths, and its unit is 1 tenth ; the next place, at the right, 
is the place of hundredths, and its unit is 1 hundredth ; the 
next is the place of thoitsavdths, and its nnit is 1 thousandth ; 
and similarly for places still to the right. 

Decimal Numeration Table. 



§ I .a § la § 
H w H e- na a H 
.4 Is read i tenths. 



.5 4 . 
.064.... 
.6 T 5 4 . . . 
.01234. . 
.0 T 6 5 4 . 
.0043604 



54 hnndredths, 
64 thousandths. 
6754 ten- thousandths. 
1334 hundred-thonsandths. 
1654 millionths. 
43604 ten-niillionths. 
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Note. — Decimal fractions are ntunerated from left to right; thuflk 
tentliB, hundredths, thousomdths, &c. They are read 4 tenths, 54 htm 
df edths, 64 thousandths, &c. 

Whole numbers and decimals written together. 

Whole numbers. Decimals. 



a 



OD 



a ^ 



OQ 



•4^ 



42031461.204 3 18 



191. Principles. 

1. That the denominator belonging to any decimal fraction is 1, 
with as many ciphers annexed as there are places of figures in the 
decimal. 

2. That the unit of any place is ten times as great as the unit of 
the next place to the right — ^the same as in whole numbers: hence, 
whole numbers and decimals may be written together, by placing the 
decimal point between them. 

186. How many kinds of fractions are there? What are they? 
What is a common fraction ? What is a decimal fraction ? — 187. When 
the unit 1 is divided into 10 equal parts, what is each part called? 
What is each part called when it is divided into 100 equal parts? 
When into 1000? Into 10,000? &c. How are decimal fractions 
formed? — 188. What is a decimal number? — 189. What is a mixed 
decimal? — 190. Are the denominators of decimal fractions generally 
set down? How are the fractions expressed? Is the denominator 
nderstood ? WTiat is it ? What is the place next the decimal point 
called? What is its unit? What is the next place called? What is 
its unit? What is the third place called? What is its unit? Which 
way are decimals numerated and read ? — 191. What are the two prin- 
dples of decimals? 
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192. Rule for Writing Decimals. 

Write the decimal as if it were a whole number^ prefixing 
as many ciphers as are necessary to make its right-hand fig- 
ure of the required name. 

193. Rule for Redding Decimals. 

Mead the decimctl as though it were a whole number^ 
adding the denomination indicated by the lowest decimal unit. 

Examples. 
"Write the following commoti fractions decimally : 

(1.) (2.) (3.) (4.) (5.) 

(6.) (t.) (8.) (9.) (10.) 

6i^ IitfW 9i^k T^^m 12W. 

Write the following numbers in figures, and numerate them : 

1. Twenty-seven, and four-tenths. 

2. Thirty-six, and fifteen-thousandths. 

3. Ninety-nine, and twenty-seven ten-thousandths. 

4. Three hundred and twenty thousandths. 

6. Two hundred, and three hundred and twenty millionths. 

6. Three thousand six hundred ten-thousandths. 

T. Five, and three-millionths. 

8. Forty, and nine ten-miOionths. 

9. Forty-nine hundred ten-thousandths. 

10. Fifty-nine, and sixty-seven ten-thousandths. 

11. Four hundred and sixty-nine ten-thousandths. 

12. Seventy-nine, and four hundred and fifteen millionths. 

13. Sixty-seven, and two hundred and 2t ten-lOOOths 

14. One hundred and five, and ninety-five ten-millionths. 

15. Forty, and 204 thousand millionths. 

193. What is the rule for writing decimaJs ?— 193, What is the 
rule for reading decimals? 
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UNITED STATES MONEY. 

194. The denominations of United States Money correspend 
to the decimal division, if we regard one dollar as the unit : 

For, the dimes are tenths of the dollar, the cents are hun 
iredths of the dollar, and the mills, being tenths of a cent, 
are thousandths of the dollar. 

Examples. 

1. Express $31 and 26 cents and 6 mills, decimally. 

2. Express $11 and 6 mills, decimally. 

3. Express $216 and 8 cents, decimally. 

4. Express $215 5 mills, decimally. 

5. Express $9 8 mills, decimally. 

6., Express $15 6 cents 9 mills, decimally. 
1. Express $21 18 cents 2 mills, decimally. 
8. Express $3 6 cents 9 mills, decimally. 



ANNEXING AND PREFIXI^^a CIPHERS. 

195. Annexing a cipher is placing it on the right of a 
number. 

If a cipher is annexed to a decimal it makes one more de- 
cimal place, and therefore, a cipher must also be added to 
the denominator (Art. 190). 

The numerator and denominator will therefore have been 



194. If the denominations of Federal Money be expressed decimally 
what is the imit? What part of a dollar is 1 dime? What part oi 
a dime is 1 cent? What part of a cent is a mill? Wliat part of a 
dollar is 1 cent? 1 mill? — 195. Wlien is a cipher annexed to a nma- 
ber ? Does the annexing of ciphers to a decimal alter its value ? Why 
not? Wliat does five-tenths become by annexing a cipher? What 
bjr annexing two ciphers? T^ree ciphers? 
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mnltiplied by the same number, and consequently the value of 
the fraction will not be changed (Art. 143) : ience, 

Annexing ciphers to a decimal does not alter its value, 

" Take as an example, .6 = ^. 

If we annex a cipher to the decimal, we at the same time 
annex one to the denominator ; thus, 

I> becomes .60 = ^q by annexing one cipher. 
.6 becomes .600 = -f^^ by annexing two ciphers. 
.5 becomes .6000 = ^°ooo ^7 annexing three ciphers. 

196. Prefixing a cipher is placing it on the left of a number. 

If ciphers are prefixed to a decimal, the same number 
of ciphers must be annexed to the denominator ; for, the de- 
nominator must always contain as many ciphers as there are 
dechnai places in the numerator. Now, the numerator will re- 
main unchanged while the denominator will be increased ten 
times for every cipher annexed ; and hence the value of the 
fraction will be diminished ten times for every cipher pre- 
fixed to the decimal (Art. 142) : hence, 

Frefixing ciphers to a decimal diminishes its value ten 
^'^'nies for every cipher prefixed. 

Take, for example, the decimal .3 = ^. 

.3 becomes .03 = y^ by prefixing one cipher ; 
.3 becomes .003 = -j-^ by prefixing two ciphers ; 
.3 becomes .0003 = y^^ ^7 prefixing three ciphers : 

*«i which the fraction is diminished ten times for every cipher 
px'efixed. 

^96. When is a cipher prefixed to a number ? When prefixed tt) a 
l^^^^al, does it increase the numerator ? Does it increase the denom- 
""^*oir? What effeet, then, has it on the value of the decimal^ 
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197. Analysis of decimals. 

Analyze 62.25. It is composed of 6 tens, 2 units, 2 tenths, 
and 5 hundredths ; or it is composed of 62 units and 25 hun- 
dredths ; or of 622 tenths and 5 hundredths ; or 6225 hun- 
dredths. 

Note. — Let it be remembered that a fractional unit oi any one 
place is 1^ of the unit of the place next on the left, or j^ of the 
miit which is 2 places to the left, or y^^j^^ of the fractional unit 
which is three places to the left. 

ADDITION OF DECIMALS. 

198. Addition op Decimals is the operation of finding the 
sum of two or more decimal numbers. 

It must be remembered, that only units of the same value 
can be added together. Therefore, in setting down decimal 
numbers for addition, figures having the same unit value must 
be placed in the same column. 

The addition of decimals is then made in the same manner 
as that of whole numbers. 

1. Find the sum of 87.06, 321.3, and .056T. 

OPERATION. 

Analysis. — Place the decimal points in the same 81 06 

column: this brings units of the same value in the Q9»t q 
same column: then add as in whole numbers: 

hence, _ 



.0561 



Rule. 



414.4161 



I. Set dovm the numbers to he added so that figures oj 
the same unit value shrill stand in the same column : 



198. What is addition? What parts of a nnit may be addi3d to- 
gotlier? How do you set down the numbers for addition? How wiU 
the decimal points fall ? How do you then add ? How many decimal 
places do ynii j>oint off in the sum ? 
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II. Add as in simple numbers, and point off in the sum, 
from the right hand, a number of places for decimals ^iiai 
to the greatest number of places in any of the numbers 
added. 

Proof. — The same as in simple numbers. 



Examples. 

1. Add 6.035, 163.196, 445.3141, and 91.5754 together 

2. Add 465.103113, .18012, 1.34916, .3549, and 61.11. 

3. Add 51.406 + 91.004 + 4 + .6 + .06 + .3. 

4. Add .0009 + 1.0436 + .4 + .05 + .041. 

5. Add .0049 + 49.0426 + 31.0410 + 360.0039. 

6. Add 5.114, 3.466, .643, 11.4951 together. 
1. Add 3.154, 41.5, .00851, 31.5 together. 

8. Add 54.34, .315, 14.195, 1.5 together. 

9. Add 11.25, 1.149, 1159.5, 3.1 together. 

10. Add 315.94, 5.132, 14.315, 1.5 together. 

11. Add .005, .0051, 31.008, .00594 together. 

12. Required the sum of 9 tens, 19 hundredths, 18 thou- 
sandths, 211 hundred-thousandths, and 19 millionths. 

13. Find the sum of two, and twenty-five thousandths, five 
and twenty-seven ten-thousandths, forty-seven, and one hun- 
dred twenty-six millionths, one hundred fifty, and seventeen ten- 
millionths. 

14. Find the sum of three hundred twenty-seven thousandths, 
fifty-six ten-thousandths, four hundred, eighty-four millionths, 
and one thousand five hundred sixty hundred-millionths. 

15. What is the sum of 6 hundredths, 21 thousandths, 416 
hundred-thousandths, . 190 ten-thousandths, and 1219 ten-mll- 
lionths ? 

16. What is the sum of 25 dollars 12 cents 6 mills, 9 dot 
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lars 8 cents, 12 dollars T dimes 4 cents, 18 dollars 6 dimes 8 
mil]^, and 20 dollars 9 mills ? 

17. What is the sum of 126 dollars 9 dimes, 420 dollars 
75 cents 6 mills, 317 dollars 6 cents 1 mill, and 200 dollars 
4 dimes 7 cents 3 mills? 

1 8. A man bought 4 loads of hay, the first contained 1 ton 
25 thousandths ; the second, 997 thousandths of a ton ; the 
tliird, 88 hundredths of a ton ; and the fourth, 9876 ten- 
thousandths of a ton : what was the entire weight of the four 
loads ? 

19. Paid for a span of horses, $225.50 ; for a carriage, 
$127,055 ; and for harness and robes, 175.28 : what was the 
entire cost ? 

20. Bought a barrel of flour, for $9,375 ; a cord of wood, 
for $2.12^ ; a barrel of apples, for $1.62^ ; and a quarter of 
beef, for $6.09 : what was the amount of my bill ? 

21. A farmer sold grain as follows : wheat, for $296.75 ; 
corn, for $126.12^; oats, for $97.37J ; rye, for $100.10; and 
barley, for $50.62J : what was the amount of his sale ? 

22. A person made the following bill at a store : 5 yards 
of cloth, for $16,408; 2 hats, for $4.87^; 4 paks of shoes, 
for $6 ; 20 yards of calico, for $2,378 ; and 12 skeins of silk, 
for $0.62^ : what was the amount of his bill ? 

23. What is the sum of $99 87 cents 5 mills ; $87 6 cents 
18 mills ; $59 42 cents 20 mills ; $60 49 cents 16 mills ; and 
$21 29 cents 13 mills ? 

24. What is the sum of $97 4 miUs ; $25 19 mills ; $65 95 
cents 6 mills ; $4 87^ cents^ 3 mills ; and $55 14J cents 9 
mills ? 

25. Mr. James bought of Mr. Squires, the grocer, the fol 
lowing articles : a bag of coffee, for $37,874 ; a chest of tea, 
for ^50.009 ; a barrel of sugar, for $19 4 cents and 6 mills ; 
and 9 gallons of wine-, for $27 69 cents and 15 mills : what 
was the amount of his bill? 
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SUBTRACTION 

199. Subtraction of Decimals is the operation of finding 
the difference between two decimal numbers. . 

1. From 6.304 take .0563. 

Analysis. — In this example a cipher is annexed opebation. 

o tlie minuend to make the number of decimal fi 3040 

places equal to the number in the subtrahend. 0563 

This does not alter the value of' the minuend 

(Art. 195): hence, 6.2477 

Rule. 

I. Write the less number under the greater^ so that figures 
of the same unit value shall fall in the same column : 

II. Subtract as in simple numbers, and point off the ded- 
mat places in the remainder, as in addition. 

Proof. — Same as in sunple numbers. 

Examples. 

1. From 875.05 take .0467. 

2. From 410.0591 take 41.496. 

3. From 7141.604 take .09046. 

4. Required the difference between 57.49 and 6.768. 

5. What is the difference between .3054 and 3.075? 

6. Required the difference between 1745.3 and 173.45. 

7. What is the difference between seven-tenths and 54 ten- 
thousandths ? 

8. What is the difference between .105 and 1.00075 ? 

9. What is the difference between 150.43 and 754.355 ? 

10. From 1754.754 take 375.49478. 



199. What is subtraction of decimal fractions? How do you set 
down the numbers for subtraction? How do you then subtract? 
How many decimal places do you point off' in the remainder? What 
Ib the proof? 
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11. Take 15.304 from 116.01. 

12. Required the difference between lt.641 and 35.49. 

13. Required ttie difference between T tenths and *l mil- 
lionths. 

14. From 396 take 6t and 8 ten-thousandths, 
; 15. From 1 take one-thousandth. 

16. From 6374 take fifty-nine and one-tenth. 

IT. From 365.0015 take 5 millionths. 

18. From 21.004 take 98 ten-thousandths. 

19. From 260.3609 take 41 ten-millionths. 

20. From 10.0302 take 19 millionths. 

21. From 2.03 take 6 ten-thousandths. 

^ 22. From one thousand, take one-thousandth. 

23. From twenty-five hundred, take twenty-five hundredths. 

24. From two hundred, and twenty-seven thousandths, take 
ninety-seven, and one hundred twenty ten-thousandths. 

25. A man owning a vessel, sold five thousand seven hun- 
dred sixty-eight ten-thousandths of her : how much had he 
left? 

26. A farmer bought at one time 121.25 acres of land; at 
another, 84.125 acres ; at another, 116.1 acres. He wishes to 
make his farm amount to 600 acres : how much more must he 
purchase ? 

21. Bought a quantity of lumber for $611.31^, and sold 
it for $100 : how much did I gain by the sale ? 

28. Having bought some cattle for $325.50 ; some sheep 
for $91,121; and some hogs for $60.81| ; I sold the whole 
for $510.10: what was my entire gain? 

29. A dealer in coal bought 225.025 tons of coal : he 
gold to A, 1.05 tons ; to B, 20.001 tons ; to C, 40.1255 tons ; 
and to D, 31.00056 tons : how much had he left ? 

30. A man owes $2346.865 : and has due him, from A, 
$1240.06; and from B, $1861.98^: how much will he have 

M't after paying his *debts ? 
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MULTIPLICATION. 

200. Multiplication of decimals is the operation of taking 
one number as many times as there are units in another, when 
one or both of the factors contain decimals. 

1. Multiply 8.03 by 6.102. 

OPBBATION. 

Analysis. — If we change 8.03 = Sj^ = y^^ 
both factors to common frac- fi 102 — fi 102 — ejoa. 
tions, the product of the nu- 803 ^ 6 102 4999906 



merators will be the same as 



ToS '^ Tooo — loooo^ 

8.03 
that of the decimal numbers, 6.102 

and the nurriber of decimal 

places will he equal to the 



1606 

803 
nuniher qf ciphers in the tv30 4818 

denominators; hence, 

48.99906 

Rule. — Multiply as in simple numbers^ and point off in 
the product, from the right hand^ as many figures for deci- 
mals as there are decimal places in both fo/ctors ; and if there 
he not so many in the product, supply the deficiency by prefix- 
ing ciphers. 

Proof. — The same as in whole numbers, 

^Bxamples. 

1. Multiply 2.125 by 315 thousandths. 

2. Multiply .4112 by 5 and 6 tenths. 

3. Multiply .0125 by 4 thousandths. 

4. Multiply 6.002 by 25 hundredths. 
6. Multiply 413.54 by 61 thousandths. 

6. Multiply 131.649 by 15 and 431 thousandths. 
1. Multiply 3, .1495, and 1348*1, together. 



200. What is multiplication of decimals? Alter multiplying, how 
many decimal places will you point off in the product ? When th^e 
are not so many in the product, "what do you do? Give the rule for 
the multiplication of decimals. 
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8. Multiply .043^5 by 4T134 hundred-thousandths. 

9. Multiply .3T1343 by seventy-five thousand 493. 

10. Multiply 49.0T54 by 3 and 6114 ten-thousandths. 

11. Multiply .513005 by 154 milHonths. 

12. Multiply .315494 by 514 and 315 hundredths. 

13. Multiply .000294 by one millionth. 
' 14. Multiply 300.21 by 62. 

15. Multiply 93.01401 by 10.03962. 

16. Multiply 596.04 by 0.000012. 
11. Multiply 38049.019 by 0.000G16. 

18. Multiply 1192.08 by 0.000024. 

19. Multiply 16098.158 by 0.000032. 

20. Multiply thirty-six thousand by thirty-six thousandths. 

21. Multiply 125 thousand by 25 ten-thousandths. 

22. Find the product of 50 thousand by 15 ten-millionths. 

23. Find the product of 48 hundredths by 15 ten-thousandths. 

24. What are the contents of a lot of land, 16.25 rods long, 
and 9.125 rods wide? 

26. What are the contents of a board 12.01 feet long, and 
1.006 feet wide ? 

26. What will 21.6 yards of cloth cost, at .815 dollars per 
yard? 

21. At $25,125 an acre, what will 121.046 acres of land cost? 

28. Bought 11.816 tons of hay, at $11.15 a ton: what was 
the cost of the whole? 

29. A gentleman purchased a farm of 420.26 acres, at 
136.08 an acre ; he afterwards sold 196.115 acres to one man 
at $31.50 an acre, and the remainder to another person, at 
$36,125 an acre : what did he gain ? 

30. A merchant bought two pieces of cloth, one containing 
31.5 yards, at $2.15 a yard, and the other, containing 21.35 
yards, at $3,125 a yard ; he sold the whole at an average 
price of $2.94 a yard : did he gain or lose by the bai-gain, 
lud how much ? 
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CONTRACTIONS IN MULTIPLICATION. 

201. Contractions, in the multiplication of decimals, are 
short methods of finding the product. 

CASE I. 
202. To multiply by 10, 100, 1000, Ac. 

1. Multiply 261496 by 100. 

Analysis. — Removing the decimal point one opjbbation. 

place to the right, increases the value of the deci- 261.496 

mal ten times; removing it two places, one hun- -iqq 

dred times, &c. To multiply by 10, 100, &c., we — — 
remove the decimal point as many places to the 
right as there are ciphers in the multiplier: hence, 

Htile. — Remove the decimal point as many places to the 
right as there are ciphers in the multiplier / annexing ciphers^ 
if necessary. 

Examples. 

1. Multiply 419.64 by 10; also, by 100. 

2. Multiply 69.4129 by 1000 ; also, by 10. 

3. Multiply 41.63 by 10000 ; also, by 100. 

4. Multiply 21.04 by 100 ; also, by 1000. 

5. Multiply 129.012 by 1000 ; also, by 10. 

6. Multiply 81.1 by 10000 ; also, by 100. 

7. Multiply 140.1 by 1000 ; also, by 10. 

CASE II. 

203. To multiply two decimals, and retain in the product a 
certain number of decimal places. 

1. Let it be required to find the product of 2.38645 mul 
tiplied by 38.2115, in such a manner that it shall contain but 
four decimal places. 

8* 
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Analysis. — Write the unit figure of the mul- operation. 
tiplier under that place of the multiplicand 2.38645 
which has the same number, counted from the 38.21 75 

decimal point, as the figures to be retained in 

. 715935 

the product, and write the other figures in their 

proper j laces. Now, the product of the unit 190916 

figure of the multiplier, by the figure of the mul- 4T13 

fciplicand directly over it, will have the unit 239 

value of the required product. The product of 167 

the next figure at the right, in the multiplicand, 12 

by the tens of the multiplier, will also give a 

product of the required unit value; and the ^^*^^*^ 

same will be true for the product of any two 

figures equally distant from the unit figure of the multiplier and 

the figure of the multiplicand directly over it. 

In regard to the decimals, we observe, that the tenths multi- 
plied by the figure at the left of the one standing over' the unit 
figure of the multiplier, will give a product of the required unit 
value; and the same will be true for any two figures equally dis- 
tant from the decimal point and from the figure standing over the 
unit place of the multiplier. 

We therefore begin the operation with the highest unit figure 
of the multiplier, and the corresponding figure of the multiplicand, 
and then multiply in succession by the figures at the right. We 
must remember that the wTiole of the multiplicand should be multi- 
plied by every figure of the multiplier. Hence, to compensate for 
the parts omitted, we begin with one figure to the right of that 
which gives the true unit, and carry one when the product is 
greater than 5 and less than 15 ; 2, when it falls between 15 and 
25; 3, when it falls between 25 and 35; and so on for the higher 
numbers. 

For example, when we multiply by the 8, instead of saying 
8 times 4 are 32, and writing down the 2, we say first, 8 times 
6 are 40, and then carry 4 to the product 32, which gives 36 

201. Wliat is . contraction in the multiplication of decimals? — 202. 
How do you multiply by 10, 100, &c? If there are not as many decimal 
places in the product as there are ciphers, what do you do? — 203. Ex 

plain, the manner of multiplying two decimals together so as to retain 

^ given number of places in the product. 
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So, when we multiply by the last figure 5, we first say, 6 times 
3 are 15, then 5 times 2 are 10 and 2 to carry, make 12, which 
> writtea down. 

Examples. 

1. Maltiply 36.'74637 by 12*7.0463, retaining three decimal 
laces in the product. 

CONTRACTION. COMMON WAT. 

36.14637 36.14631 

121.0463 121.0463 



3614631 11023911 

134921 22041822 

251225 14698548 

. 1410 25122459 

220 1349214 

II 3614631 



4668.490 4668.490346931 

2. Multiply 64.1494361 by 4.114153, reserving five places of 
decimals in the product. 

3. Multiply 415.110564 by .3416494, retaining three decimal 
places in the product. 

4. Multiply 3154.4018 by .134516, retaining five decimal 
places in the product. 

5. Multiply 4145.619 by 151.4549, and reserve only whole 
numbers in the product. 

DIVISION. 

204. Division op Decimals is the operation of finding how 
many times one number is contained in another, when one or 
both are decimals. 



204 What is division of dedmals? How is division performed? 
How does the number of decimal places in the dividend compare with 
those in the divisor and quotient? How do you determine the num- 
ber of decimal places in the quotient? Qive the rule for the division 
of decimals. 
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1 Divide the decimal .11505 by 2.043. 
A:nalysi&. — Division of decimals is per- 



OPBRATIOH. 



2.043).71505(35 
6129 

10215 . 
10215 

Ans. 0.35 



formed in the same manner as division 
cf whole numbers. Since the dividend 
must be equal to the product of the di- 
visor and quotient, it must contain as 
many decimal places as both of them. 
(Art. 200.) Therefore, 

Th^e must te as many decimal places in the quotient as the 
number of decimal places in the dividend exceeds that in th^ 
divisor: Hence, 

Rule. — Divide as in simple numherSy and point off in the 
quotient^ from the right handy as many places for dedmcds 
as the number of decimal places in the dividend exceeds that 
in the divisor; and if there are not so many, supply the 
deficiency by prefixing ciphers. 

Examples. ' 



1. Divide 4.6842 by 2.11. 

2. Divide 12.82561 by 1.505. 

3. Divide 33.66431 by 1.01. 

4. Divide .010001 by .01. 

5. Divide 24.8410 by .002. 

6. Divide .0125 by 2.5. 



1. Divide .051 by .012. 

8. Divide .063 by 9. 

9. Divide 1.05 by 14. 

10. Divide 5.1435 by 4.05. 

11. Divide .46515 by 31.05. 

12. Divide 2.46616 by .145. 



13. What is the quotient of 15.15204, divided by 3? By 
.3? By .03? By .003? By .0003. 

14. What is the quotient of 389.21688, divided by 8 ? By 
.08 ? By .008 ? By .0008 ? By .00008 ? 

15. What is the quotient of 314.598, divided by 9? By 
.9? By .09? By .009? By .0009? By .00009? 

16. What is the quotient of 1528.4086488, divided by 6T 
By .06 ? By .006 ? .0006 ? By .00006 ? By .000006 ? 

11. Divide 11.543215 by 125.1. 
J8. Divide 1431.5435 by .1493. 
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19. Divide .000111089 by .0314. 

20. Divide 1614.35620 by 9.60. 

21. Divide 120463.2000 by 1128. 

22. Divide 41.54936 by 34.15. 

23. Divide 14.35116 by .00513. 

24. Divide .31545981 by 15.114. 

25. If 25 men remove 154.125 cubic yards of earth lq a 
day, how much does each man remove? 

26. If 161 dollars 8 dimes 1 cents and 5 mills be equally 
divided among 11 men, how much will each receive? 

21. Bought 45.22 yards of cloth for $91.223 : how much 
was it a yard? 

28. If 315.25 bushels of salt cost $232,655, what is the 
price per bushel? 

29. At $0,125 per pound, how much sugar can be bought 
for $2.25 ? 

30. How many suits of clothes can be made from 34 yards 
of cloth, allowing. 4.25 yards for each suit? 

31. If a man travel 26.18 miles a day, how long will it 
take him to travel 366.52 miles ? 

32. A miller wishes to purchase an equal quantity of wheat, 
corn, and rye ; he pays for the wheat, $2,225 a bushel ; for 
the com, $0,985 a bushel ; and for the rye, $1,168 a bushel : 
how many bushels of each can he buy for $242,919? 

33. A farmer purchased a farm containing 56 acres of wood- 
land, for which he paid $46,341 per acre ; 116 acres of meadow 
land, at the rate of $59,465 per acre ; besides which there was 
a swamp on the farm that covered 31 acres, for which he was 

harged $13,836 per acre. What was the area of the land ; 
^hat its cost; and what was the average price per acre? 

34. A person dying has $8345 in cash, and 6 houses, valued 
at $4319.831 each ; he ordered his debts to be paid, amount- 
ing to $3916.480, and $120 to be expended at his funeral ; 
the residue was to be divided among his five soaa ia tha toV 
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lowMg manner : the eldest was to have a fourth part, and 
each of the other sons to have equal shares. What was the 
share of each son ? 

205. When the decimal places of the divisor exceed those of 
the dividend. 

When there are more decimal places in the divisor tha 
in the dividend, annex as many ciphers to the dividend as 
are necessary to make its decimal places equal to those of the 
divisor ; all the figures of the quotient vrUl then be whole num- 
bers. And always bear in mind that, the number of decimal 
places in the quotient, is equal to the excess of the number in - 
the dividend over the number in the divisor. 

Examples. 

1. Divide 439*7.4 by 3.49. opbrahon. 

3.49)4397.40(1260^w». 

Analysis. — We annex one to the 
dividend. Had it contained no decimal ^^* 

place, we should have annexed two. 698 

2094 
2094 

2. Divide 1091.0109'7 by .1000<)1. 

3. Divide 9811.0041 by .1629735. 

4. Divide .1 by one ten-thousandth. 
6. Divide 10 by one-tenth. 

6. Divide 6 by .6. By .06. By .006. By .2. By .3. By 
003. By .6. By .005. By .000012. 

206. When the division does not terminate. 

When it' is necessary to continue the division further than 
the figures of the dividend will permit, we may annex ciphers 
to it, and consider them as decimal places. 



205. What do you do when the decimal places of the divisor ex> 
ceed those of the dividend? What will the quotient then be? 
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Examples. 

1. Divide 4.26 by 1.25. . 

Analysis. — ^In this example, after having 
exhausted the decimals of the dividend, we 
annex a 0, and then the decimal places 
used in the dividend will exceed those in 
the divisor by 1. 

2. Divide .2 by .06. 

Analysis. — We see, that in this example, 
the division will never terminate. In such 
cases, the division should be carried to the 
third or fourth place, which will give the 
answer true enough for all practical pur- 
poses, and the sign + should then be writ- 
ten, to show that the division may still be 
continued. 



OFBBATION. 

1.25)4.25(3.4 
3.15 



500 
500 



Ans, 3.4 



OPERATION. 

.06).20(3.333 + 
18 
20 
18 
20 
18 
2 
Arts. 3.333 + 



3. Divide 31.4 by 4.5. 

4. Divide 586.4 by 3T5. 



5. Divide 94.0369 by 81.032. 

6. Divide 36.26T8 by 2.25. 



207. United States Currency. 

If we Tegard 1 dollar as the unit of United States Cur- 
rency, all the lower denominations, — dimes, cents, and mills, — are 
decimals of the dollar. Hence, all the operations upon United 
States Money are the same as the corresponding operations on 
decimal fractions. 



206. How do you continue the division after you have brought 
down aU the figures of the dividend? When the division does not 
terminate, what sign do you place after the quotient? What does it 
sliow? 

207. What is the unit of United States Currency? What parts of 
this unit are dimes? What parts are cents? Mills? 



184 CONTRACTIONS. 

CONTRACTIONS IN DIVISION. 

208. Contractions in Division op Decimals, like that of 
whole numbers, are short methods of finding the quotients. 

CASE I. 
209. To divide by 10, 100, &c. 

1. Divide 4^9.256 by 10. 

Analysis. — Removing the decimal point one operation. 

place to the left, diminishes the value of the $0)4^9.256 
decimal ten times; two places, 100 times, &c.; 41.9256 

therefore, to divide by 10, 100, 1000, &c., we 

remove the decimal point as many places to the left as there are 
ciphers in the divisor. 

Rule. — Remove the decimal point as many places to the 
left as there are ciphers in the divisor. 

Examples. 

1. Divide 3169.2T4 by 100 ; by 1000. 

2. Divide 5T135.62 by 1000 ; by 100 ; by 10. 

3. Divide 615 by 100 ; by 1000 ; by 1000000. 

Note. — If there are not as many figures at the left of the decimal 
point as there are O's in the divisor, prefix ciphers before wilting the 
decimal point. 

4. Divide 4.9 by 100 ; by 1000 ; by 10000. 
6. Divide .30461 by 10 ; by 100 ; by 1000. 

6. Divide .4141 by 100 ; by 1000 ; by 10000. 
1. Divide 4.9T by 10 ; by 100 ; by 1000. 

CASE II. 

210. To divide so thiat the quotient may contain a given 
number of decimals. 



208. What are contractions in division of decimals ? 
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1. Divide 754.34^385 by 61.34775, and find a quotient 
which shall contain three places of decimals. 

Rule. ' 

I. Note the unit of the first quotient figure^ and then note 
the number of figures which the quotient must contain: 

II. Select, from the left, as many figures of the divisor as 
you wish places in the quotient, and multiply the figures so 
selected by the first quotient figure, observing to carry for the 
figures cast off, as in the contraction of multiplication : 

III. Use each remainder as a new dividend, and in each 
following division omit one figure at the right of the divisor, 

m 

CONTRACTED METHOD. COMMON METHOD. 

61.34775)754.347385(12.296 61.34775)754.34738500(12.296 



61348 61347 



14086 14086 

12269 12269 



1817 1817 

1227 1226 



590 690 

552 552 

"38 38 

3_7 36 

1 ' 1 



75 



988 
550 



4385 
9550 



48350 
12975 



353750 
808650 



545100 



Analysis. — In this example the order of the first quotient figure 
is tens; hence, there are two places of whole nmnbers in the 
quotient; and as there are three decimal places required, there 
will be five places in all ; hence, five figures of the divisor must 
l»e used. 

In the operation, by the common method, the figures at th 
right of the vertical line, do not Affect the quotient figures. 



209. How do yon divide by 10, 100, &c.?~210. Explain the manner 
of dividing, so that the quotient shall contain a given number of 
decimal places. 
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Examples. 

1. Divide 69 by .145T1345, and let the quotient contain 
four places of decimals. 

2. Divide lU93.40n04962 by 495.183269, and let the 
quotient contain four places of decimals. 

3. Divide 98.18U3T by 8.4165618, and let the quotien 
contain seven places of decimals. 

4. Divide 41194.319451 by 14.13495, and let the quotient 
contain as many decimal places as there will be integers in it. 

REDUCTION. 

211. A Denominate Decimal is one in which the unit of 
the fraction is denominate. Thus, .3 of a dollar, .1 of a shil- 
ling, .8 of a yard, &c., are denominate decimals, in which the 
units are, 1 dollar, 1 shilling, 1 yard. 

CASE I. 

212. To change a common to a decimal fraction. 

The value of a fraction is the quotient of the numerator 
divided by the denominator (Art. 133). 

-I 

1. Reduce |- to a decimal. 

Analysis. — ^If we place a decimal point after the operation. 

7, and then write any number of O's after it, the 8)1.000 

value of the numerator will not be changed. .815 

If then, we divide by the denominator, the 
quotient will be the decimal number: Hence, 

Rule. — Annex decimal ciphers to the numeratoTy and then 
divide by the denominator, pointing off as in division of 

decimals. 

211. What is a denominate decimal? 



J>WV1AL3. 
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Examples. 
Reduce the following common fractions to decimals. 



1. Reduce ^, ^, and f. 

2i Reduce f, |, and ^g-. 

3. Reduce | and -^j. 

4. Reduce yf^ and y^. 
6. Reduce -J and xtj^tt- 

6. Reduce ^j and ^. 

7. Express Jf^ decimally. 

8. Express ^^ decimally. 



9. Reduce ^^ and |^. 

10. Express y}^ decimally. 

11. Reduce ^j and ■^. 

12. Reduce f of f of 6. 

13. Reduce J of i^. 

14. Reduce :ft- of ||. 
16. Reduce f of f J. 
16. Reduce Jg* and -y^^g-. 

It. What is the decimal value of f of f multiplied by y*^ 7 

18. What is the value, in decimals, of ^ of f of |. divided 
by t of J? 

19. A man owns j- of a ship ; he sells ^ of his share : 
what part is that of the whole, expressed in decimals ? 

20. Bought il of 8ty\ bushels of wheat for ^fe of 7 dot 
lars a bushel : how much did it come to, expressed in decimals ? 

21. If a man receives | of a dollar at one time, $1^ at an- 
other, and $8f at a third : how much in all, expressed in 
decimals 7 

22. What mixed decimal is equal to the sum of f of 18, y\ 
of J J, and lil 

23. What decunal is equal to f of 3 J taken from f of 8|7 

24. What decimal is equal to the sum of ^f^, y, and it 



CASE II. 



213. To change a decimal to the form of a common fraction. 

Analysis. — A decimal fraction may be changed to the form of 
a common fraction by simply writing its denominator (Art. 190). 
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Examples. 
Express the following decimals in common fractions. 



1. Reduce .25 and .15. 

2. Reduce .125 and .625. 

3. Reduce .105 and .0025. 

4. Reduce .8015 and .6042. 

5. Reduce .68375. 



6. Reduce .01815. 
1. Reduce .22515. 

8. Reduce .265625. 

9. Reduce .333^. 
10. Reduce .5114^. 



CASE III. 

214. To reduce a compound number to a decimal of a given 
denomination. 



1. Reduce £1 4s. 9fd. to the decimal of a £. 

Analysis. — We first reduce 3 
farthings to the decimal of a 
penny, hj dividing by 4. We 
then annex the quotient .75d. to 
the 9 pence. We next divide by 
12, giving .8125, which is the 
decimal of a shilling. This we 
annex to the shillings, and then 
divide by twenty. 



OPEBATION. 

|d. = .15d. ; hence, 
9fd. = 9.15d. 
12)9.75d. 

.8125s., and 
20)4.8125s. 



ie.240625 ; theref6re, 
£1 4s. 9fd. = iei.240625 

Rule. — I. If the lowest denomination contains a fraction, 
reduce it to a decimal and prefix the integral part : 

II. Then divide by the units of the ascending scale j annex 
the quotient to the next higher de7iomination, and proceed in 
the same manner through all the denominations^ to the re- 
quired unit. 

Note. — ^Wben any denomination, between the lowest and the high- 
est is wanting, the number to be prefixed to the corresponding. ino- 
tient, ifc 0. 

213. How do you change a common to a decimal fraction? 

213. How do you change a decimal to the form of a common fraction * 

214. How do you reduce a compound number to a decimal of x 
Siven dextomjnatlon ? 
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Examples. 

1. Reduce 14 drams to the decimal of a lb. Avoirdupois. 

2. Reduce 18d. to the decimal of £. 

3. Reduce 63 pints to the decimal of a peck. 

4. Reduce 9 hours to the decimal of a day. 

6. Reduce 375678 feet to the decimal of a mile. 

6. Reduce 1 oz. 19 pwt. of silver to the decimal of a pound 

7. Reduce 3 cwt. 7 lb. 8 oz. to the decimal of a ton. 

8. Reduce 2.45 shillings to the decimal of a £, 

9. Reduce 1.047 roods to the decimal of an acre. 

10. Reduce 176.9 yards to the decimal of a mile. 

11. Reduce 2qr. 141b. to the decimal of a cwt. 

12. Reduce 10 oz. 18 pwt. 16 gr. to the decimal of a lb. 

13. Reduce 3qr. 2na. to the decimal of a yard. 

14. Reduce 1 gal. to the decimal of a hogshead. 

15. Reduce 17 h. 6 m. 43 sec. to the decimal of a day. 

16. Reduce 4 cwt. 2f qr. to the decimal of a ton. 

17. Reduce 19s. 5d. 2far. to the decimal of a pound. 

18. Reduce IR. 37 P. to the decimal of an acre. 

19. Reduce 2 qr. 3 na. to the decimal of an EngUsh ell. 

20. Reduce 2 yd. 2 ft. 6 J in. to the decimal of a mile. 

21. Reduce 15' 22|" to the decimal of a degree. 

22. Reduce 1 cwt. 1 qr. 1 lb. to the decimal of a ton. 

23. Reduce 3 bush. 3pk. to the decimal of a chaldron. 

24. Reduce 17 yd. 1ft. 6 in. to the decimal of a mile. 

25. What decimal part of a year is 9 J months? 

26. What decimal part of an acre is IR. 14 P.? 

27. What decimal part of a chaldron is 45 pk.? 

28. What decimal part of a mile is 72 yards ? 
^9. What part of a ream of paper is 9 sheets ? 
So. What part of a rod in length is 4.0125 inches? 
^1. Reduce 10 wk. 2 da. to the decimal of a leap year. 
^2. Reduce 4 | 1 3 \^ 10 gr. to the decimal of a lb. 
^3. Reduce 3qt. 1.75 pt. to the decimal of a hhd. 

^4. Reduce 24sq. yd. 1.8sq. ft. to the decimal of an acre. 



CASE IV. 

215. To find the value of a decimal in integers of lower de- 
nominations. 

1. What is the value of .832296 of a iB ? 

Analysis. — ^First multiply the decimal opebation. 

by 20, which brings it to the denomination .832296 

of shillings, and after cutting off from the 20 

right as many places for decimals as there Ifi fi4.'SQ20 

are in the given number, we have 16s. ' -^ 

and the decimal .645920 over. This is 

reduced to pence by multiplying by 12, T.T51040 

and then to farthings by multiplying 4 

^7 ^ 3.004160 

Ans, 16s. Id. 3far. 
Rule 

I. Multiply the decimal by the units of the descending 
scale, and point off as in the multiplication of decimals: 

II. Multiply the decimal part of the product as hefore, and 
continue the operations to the lowest denomination. The in- 
tegers cut off at the left, form the answer. 

Examples. 

1. What is the value of .6125 of a hundredweight? 

2. What is the value of .61 of a pipe of wine? 

3. What is the value of .83229 of a ig? 

4. Required the value of .0625 of a barrel of beer, 
6. Required the value of .42857 of a month. 

6. Required the value of .05 of an acre, 

t. Required the value of .3315 of a ton. 

8. Required the value of .815 of a pipe of wine. 

9. What is the value of .315 of a hogshead of beerf 

^ I I I.- I ■■■■■ii.li ■■ — .■,-■■,. ,. . ,■■■,, 1^ 

215. How do you find the value of a decimal in integers of 
denominationB ? 
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10. What is the value of .911111 of a pound troy? 

11. What is the value of .675 of an English ell? 

12. What is the value of .001136 of a mile in length? 

13. What is the value of .000242 of a square mile? 

14. Required the value of .4629 degrees. 

15. Required the value of .875 of a yard. 

16. Required the value of .3489 of a pound, apothecaries. 

17. Required the value of .759 of an acre. 

18. Required the value of .01875 of a ream of paper. 

19. Required the value of .0055 of a ton. 

20. Required the value of .625 of a shilling. 

21. Required the value of .3375 of an acre. 

22. Required the value of .785 of a year of 365^ days. 

REPEATING DECIMALS. 

216. In changing a common to a decimal fraction, there are 
two general cases : 

1st. When the division terminates ; and 
2d. When it does not terminate. 

In the first case, the quotient will contain a limited number 
of decimal places, and the exact value of the common fraction 
will be expressed decimally. 

In the second case, the quotient will contain an infinite 
number of decimal places, and the exact value of the common 
fraction cannot be expressed decimally. 

CASE I. 

217. When the division terminates. 

When a common fraction is reduced to its lowest terras 
^which we suppose to be done in all cases that follow), there 
'Will be no factor common to its numerator and denominator. 

216. How many coses are there in changing a common to a dcci 
mal fraction? What are they? What distinguishes one of these 
«ases ^m the other? 
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1. Reduce ^^ to its equivalent decimal. 

Analysis. — Annexing one to the numer- 
ator multiplies it by 10, or by 2 and 5; 
hence, 2 and 5 become prime factors of 
the numerator every time that a is an- 
nexed. But if the division is exact, these 
prime factors, and none others^ must also be 
iband in the denominator. 

2. Reduce ^ to its equivalent decimal 

Analysis.— 36=18 x2 = 9x2x2 = 
8x3x2x2; in which we see that the 
denominator contains other factors than 2 
and 5; hence, the fraction cannot he «k- 
actly expressed decimally. 



OPE&ATIOir. 

50)n.00(.34 
15 

2 00 
2 00 



OPERATION. 

36)5.0(.1388 + 
36 

140 

108 



320 

288 



320 

288 



R"iile.-=— I. Beduce the fraction to 
its lowest termSj then decompose the de- 
nominator into its prime factors; and 
if there are no factors other than 2 
and 5, the exact division can he made: 

II. If there are other prime factors, the exact division can- 
not he made, 

N»TE. — Every annexed to the numerator, introduces the two 
factors 2 and 5; and these fEictors must be introduced until we have 
as mxiny of ea^h as there are in the denominator after it shall hav^ 
been decomposed into its prime fewitors 3 and 5. But the quotien 
will contain as many decimal places as there are decimal O's in thi 
dividend. Hence, 



The number of decimal places in the quotient will be equ 
to the greatest number of factors^ 2 or 5, in the divisor, 

3. Can ^^j be exactly expressed decimally? How oPERATioe*. 
many places? 25)7.0(.3S 

Analysis. — 25 =5x5; hence, the fraction can be ex- 
actly expressed decimally, and by two decimals, because 
5 is taken twice as a factor in the divisor. 



50 

200 
200 
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Examples. 
Find the decimals and number of places in the following: 



1. Express yf^ decimally. 

2. Express ^^ decimally. 

3. Express ^^ decimally. 

4. Expiess j^l^ decimally. 



5. Express -^ decimally. 

6. Express -^ decimally. 
T. Express ^Ijg decimally. 
8. Express ^fi^y decimally. 



CASE II. , / 
218. When the division does not terminate. 
1. Let it be required to reduce | to its equivalent decimal 

Analysts. — ^By aonexing decimal ciphers to the opbration. 

iiumerator 1, and making the division, we find the 3)1.0000 

*^'-ivalent decimal to be .3333 +, &c., giving 3's .3333+ 
^ fer we choose to continue the division. 

The further the division is continued^ the nearer the value 
^^ the decimal will approach to |, the exact value of the cozn- 
'^on fraction. We express this approach to equality of value, 
y saying, that if the division be continued urithout limit, that 
^' to infinity, the value of the decimal will then become equal 
^ ttat of the common fraction ; thus, 

.3333 . . . , continued to infinity = \ ; 
^^> each succeeding 3 brings the value nearer to \, 
"^^so, .9999 .. . , continued to infinity = 1 ; 

^» each succeeding 9 brings the value near&r to 1. 

^* Pind the decimal corresponding to the common fraction J. 

,. T^ALTsis. — Annexing decimal ciphers and oPBEAtioN. 

i^^^^g» we find the decimal to bo .2222+, 9)2.0000 

^Mch we see that the figure 2 is continually .2222 



'^ 



9 
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Examples* 

1. Express the fraction ^ decimally. 

2. Change -^j into a decimal fraction. 
3 Kednce /y ^^ ^ decimal fraction. 
4. Reduce ^ to a decimal fraction. 

219. Definitions. 

1. A Hepeating Decimal is a decimal in which a single 
figure, or a set of figures, is constantly repeated. 

2. A Repetend is a single figure, or a set of figures, which 
is constantly repeated. 

3. A Single Repetend is one in which only a single figure 
is repeated ; as 

I = .2222+, or f = .3333+. 

Such repetends are expressed by simply putting a mark oyer 
the first figure ; thus, 

.2222+, is denoted by .^2, and .3333+ by .^3. 

4. A Compound Repetend has a set of figures repeated ; 

thus, 

^ = .61 5t+, and |^f = .5123 6123 + 

are compound repetends, and are distinguished by marking the 
first and last figures of the set. Thus, 51 51+ is written 
.^51', and .6123 5123 + is written .^5123'. 

6. A Pure Repetend is one which begins with the first 
decimal figure ; as, 

.^3, .^5, .^413', &c. 

217. How do you detenuine when a common fraction can be ex 
actly expressed decimally? How many decimal places will there be 
in the quotient? — ^218. Can one-third be exactly expressed decimally? 
What is the form of the quotient? To what does the value of this 
quotient approach? When does it become equal to one-third?— 219. 
1. What is a repeating decimal? 2. What is a repetend? 3. Whai 
ts a single reixjteiid? 4. What is a comj^x^uud rejjotend? 
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6. A Mixed Repetend is one which has significant fipriiro? 
or ciphers between the decimal point and the rcpetonH : « : 
which has whole numbers on the left hand of the tNiijn 
l)oint ; such figures are called finite figures. Thus, 

.0^733', .4^73', .3^673', 6.^5, 

are all mixed repetends ; .0, .4, .3, and 6, are the finite fig ur(< 

7. Similar Repetends are such as begin at equal distance 
from the decimal points ; as .3^54', 2.7^534'. 

8. Dissimilar Repetends are such as begin at different (lis / 
tances from the decimal points ; as .^253', .47'52'. y 

9. Conterminous Repetends are such as end at equal dis- 
tances from the decimal points ; as .1^25', .^354'. 

10. Similar and Conterminous Repetends are such as begin 
and end at the same distances from the decimal point ; thus, 
53.2^753', 4.6^325', and .4^632', are sunilar and conterminous. 

EEDUCTION OF REPETENDS TO COMMON FRACTIONb. 

CASE I. 

220. To reduce a pure repetend to its equivalent common 
fraction. 

Akalysis. — This proposition is to he analyzed by examining 
the law of forming the repetends. 

1st. ^ = .llll+&c. = .H; and 1 = 4444+&c. = .'^4: 

2d. ^ = .010101 + &c. = .^or ; and f J = .2727+ &c. = .^^27' : 
8d. ^Jy =.001001+ &c.=.^001' ; and |f J = .324324+ &o. = .^824': 

&C., &C., &G.f &G. 

The above law for the formation of repetends does not depend 
on the multipliers 4, 27, and 324, but would be the same for a?iy 
ether figures. 

Rule. — Divide the number denoting the repetend by as 
many 9's as th^re are figures^ and reduce the fraction to 
Us lowest terras. 
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Examples. 

1. What is the equivalent common fraction of the repetend 
0.^3? 

We have, f = i = 0.33333+ = ;3. 

2. What is the equivalent common fraction of the repetcn 
162 ? 

We have, * Jf f = ^^r- -^'^• 

3. What are the simplest equivalent common fractions of the 
rcpetends .^6, .^162^ 0.^t69230', /945', and .'09'? 

4. What are the least equivalent common fractions of the 
repetends .'694405', .'36', and .'14285t'? 

CASE II. 

221. To reduce a mixed repetend to its equivalent common 
fraction. 

Analysis. — A mixed repetend is composed of the finite figures 
which precede, and of the repetend itself; hence, its value must 
be equal to such finite figures plus the repetend. 

When the repetend begins at the decimal point, the unit of 
the first figure is .1. But if the repetend begins at any place at 
the right of the decimal point, the unit value of the first figure 
will be diminished ten times for each place at the right, and 
hence, O's must be annexed to the 9's which form the divisor. 

Rule. — To the finite figures^ add the repetend divided by 
as many 9^s as it contains 'places of figures^ with as many 
O^s annexed to them as there are places of decimal figures 
'oreceding the repetend ; the sum reduced to its simplest fonn 
will he the equivalent fraction sought, 

219. 5. What is a pure repetend? 6. What is a mixed repetend 
7 What are similar repetends? 8. What are dissimilar repetends? 
9 Wliat are conterminous repetends? 10. What are similar and 
conterminous repetends ? — 220. How do you reduce a pure repetend to 
an equivalent common fraction? — ^221. How do you find the value o/ 
a mixed repetend? 
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Examples. 

1. Required the least equivalent common fraction of the 
mixed repetend, 2.4"^ 18'. 

Now, 
2.4>18' = 2 + ^ + ^18' = 2 + j% + J^ = 2f f . Ans. 

2. Required the least equivalent common fraction of the 
mixed repetend .5' 925'. 

We have, .5^925' = j% + ^^-^^ = ^. Ans. 

3. What is the least equivalent common fraction of the 
repetend .008^497133'? 

Wp havp OORUQIl.^a' — ^-^ I- 4 9713 3 — 83 

VY e uave, .uuo *» i loo — Too o »^ 9^9 9T9000 — 9T6T* 

4. Required the least equivalent common fractions of the 
mixed repetends .13^8, t.5^43', .04^354', 31.5^4, .6^75', and 
.7^54347'. 

5. Required the least equivalent common fractions of the 
mixed repetends 0.7^5, 0.4^38', .09^3, 4.7^543', .009^87', and .4^5. 

CASE III. 

222. To find the finite figures and the repetends correspond- 
ing to any common fraction. 

1. Find the finite figures and the repetend .corresponding to 
the fraction ^f q. 

Analysis. — 1st. Eednce the * operation. 

fraction to its lowest terms, and g 3 

then find all the factors 2 and 5 Tqq = qoq 

of the denominator. 

3 3 

2d. Add decimal ciphers to ^^ = 2x2x2x5x7 

uie numerator and make the 
division. 280)3.000+ (.010^714285' 

8d. The number of finite decimals preceding the first figure 
of the repetend will be eijua to the greatest number of factors 
2 or 5; in this exam[)le it i:* 8. 
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4th. When a remainder is found which is the same as a preoiouh 
dividend^ the second repetend begins. 

6th. The number of figures in any repetend will never exceed 
the number, less 1, of the units in that factor of the denominator 
which does not contain 2 or 5. In the example, that number is 7, 
jand the number of figures of the repetend, is 6. 

Rule. — Divide the numerator of the common fraction, re 
dttced to its lowest terms, by the denominator, and point off 
in the quotient the finite decimals, if any, and the repete^id. 



Examples. 

1. Find whether the decimal, equivalent to the common 
fraction ^f4oT» is finite or repeating : required the finite 
figures, if any, and the repetend. 

Analtsis. — We first reduce the operation. 

fraction to its lowest terms, giving 249 83 



ffft?- ^© t^en search for the 29304 9768 

factors 2 and 5 in the denominator, 

and find that 2 is a factor 3 times; °^ ° 



hence, we know that there are ^^^^ 2x2x2x1221 

three finite decimals preceding the 9*768)83.00 . . . (.008^497133' 
repetend. We ifext divide the 

numerator 83 by the denominator 9768, and note that the repetend 
begins at the fourth place. After the ninth division, we find the 
remainder 83; at this point the figures of the quotient begin to 
repeat; hence, the repetend has 6 places. 

2. Find the finite decimals, if any, and the repetend, if any, 
of the fraction ^ft^. 

3. Find the finite decimals, if any, and the repetend, if any, 
of the fraction xxffo* 

4. Find the finite decimals, if any, and the repetend, if any, 
of the fractions ^^^, ^\°5, ^^s- 
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223. Properties of the Repetends. 

There are some properties of repetends which it is important 
to remark. 

1. Any finite decimal may be considered as « repeating 
decimal by making ciphers recur ; thus, 

.35 = .35^0 = .36H)0' =.35^000' = .35^0000', &c. 

2. Any repeating decimal, whatever its number of figures, 
may be changed to one having twice or thrice that number of 
figures, or any multiple of that number* 

Thus, a repetend 2.3^5 1' having two figures, may be changed 
to one having 4, 6, 8, or 10 places of figures. For, 

2.3^5r = 2.3^575r =2.3^51615?' = 2.3^67575157', &c. ; 

so, the repetend 4.16^316' may be written 

4.16^316' = 4.16^316316' = 4.16^316316316', &c. ; 

and the same may be shown of any other. Hence, two or 
more repetends, having a different number of places in each, 
may be reduced to repetends having the same number of places, 
in the following manner : 

Find the least common multiple of the number of places in 
each repetend, and reduce each repetend to Siich number of 
places. 

3. Any repeating decimal may be transformed into another 
having finite decimals and a repetend of the same number of 
figures as the first. Thus, 

:6r = .5^5' = .57^57' = .575^5' = .5757^57' r- and 
3.4^85' = 3.47^857' = 3.478^578' = 3.4785^85' ; 

and hence, any tux) irepetends may be made similar. 

222. How do you find the finite figures and the repetend corre- 
Bponding to any common fraction? — ^223. 1. How may a finite decimal 
be made a repeating decimal? 2. When a repetend has a given 
number of places, to what other form may it be reduced? How? 
3- Into what form may any repeating decimal be transformed? 
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These properties may be proved by cbanging the repetends 
into their equivalent common fractions. 

4. Having made two or more repetends similar by the last 
article, they may be rendered conterminous by the previous 
one ; thus, two or more repetends may always be made similar 
nd conterminous. 

5 If two or more repeating decimals, having several repe- 
tends of equal places, be added together, their sun* will have 
a repetend of the same number of places ; for, every two sets 
of repetends vnU give the same sum, 

6. If any repeating decimal be multiplied by any number, 
the product will be a repeating decimal having the same 
number of places in the repetend ; for, each repetend will he 
taken the same number of timeSj and consequently must pro- 
duce the same product. 

Examples. 

1. Reduce .ia^8, t.5^43' .04^354', to repetends having the 
same number of places. 

Since the number of places are now I, 2, and 3, the least 
common multiple is 6, and hence each new repetend will con- 
tain 6 places ; that is, 

.13^8 = .13^888888' ; t.5^43' = 1.6^434343' ; and 

.04^364' = .04^354354'. 

2. Reduce 2.4^8', .6^925', .008^491133', to repetends having 
the same number of places. 

3. Reduce the repeating decunals 165.^164', .^04', .03^7 to 
such as are similar and conterminous. 

4. Reduce the repeating decimals .5^3, .4^15', and l.^T57' 
to such as are similar and conterminous. 

223. 4. To what brm may two or more repetends be reduced? 



.36, 



"S 
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ADDITION. 
224. *To add repeating decimals. 

I. Make the repetendSf in each number to be addedf similar 
and conterminous: 

II. Write the places of the same unit value in the same 
column, and so many figures of the second repetend in each 
as shall indicate ivilh certainty^ how many are to be carried 
from, one repetend to the other : then add as in whole numbers. 

Note. — If all the figures of a repetend are 9's, omit them and add 
1 to the figure next at the left. 

Examples. 
1. Add .12^5, 4.^163', 1.^7143', and 2.^54', together. 

nSSIiaLAR. SIMILAR. SIMILAR AND CONTERMINOUS. 

.12^5 = .12^5 = .12^555555555555' - - - 5555 

4.^63' = 4.16^316' =4.16^316316316316'- - - 3163 

l.ni43' = l.ir437r = 1.7^437143714371' - - - 4371 

2.^54' = 2.54^54' = 2.54^545454545454' - - - 5454 



The true sum = 8.54^854470131697' 1 to carry. 

2. Add 67.3^45', 9.^651', .^25', 17.4^7, .^6, together. 

3. Add .M75', 3.75^43', 64.^75', .^57', .1^788', together. ' 

4. Add .^5, 4.3^7, 49.4^57', .4^^54', .^345/ together. 

6. Add .^175', 42.^57', .3^753', .4^954', 3.7^54', together. 
6. Add 165, .^164', 147.^04', 4.^95', 94.3^ 4.^712345'. 

SUBTRACTION. 
225. To subtract one repeating decimal from another. 

I. Make the repetends similar and conterminous: 

II. Subtract as in finite decimals, observing that when the 
repetend of the lower line is the larger, 1 must be carried to 
the first right-hand figure. 

224. How do you add repeating decimals? — ^225. How do you sub- 
tract repeating decimals. 
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Examples 
1. From 11.4^T5' take 3.45^35'. 

DISSIMILAR. SIMILAR. SIMILAR AND CONTERMINOUS. 

11.4^75' = 11.4^57' = 11.47^575757' - - 
3.45^35' = 3.45^735' = 3.45^35735' - - 



575 

735 



The true difference = 8.0r840021' 1 to carry. 



2 From 47.5^3 take 1.^57'. 

3. From 17.^573' take 14.5^7. 

4. From 17.4^3 take 12.34^3. 

5. From 1.12^54' take .4^7384'. 



6. From 4.75 take .37^5. 

7. From 4.794 take .r744'. 

8. From 1.45^7 take .3654. 

9. From 1.4^937' take .1475. 



MULTIPLICATION. 

226. To multiply one repeating decimal by another. 

Change the repeating decimals into their equivalent com- 
mon fractions^ then multiply them together^ and reduce the 
product to its equivalent repeating decimal. 

Examples. 
1. Multiply 4.25^3 by .257. 

OPERATION. 

4 25^3 = 4 4- v^^ 4 — ^^ — 4 4- ^^^ 4- -^- — ^^^ ~ 3_828 

t,£iO O — * T -foff »90(y — * T^ 900 » 900 — 900 — 900 



Also, 



— 1_91_4 — 95 7 

— 4 50 — UX5 



.257 =.^^^Q ; hence, 

957 sx JUl7_ — 2 4 5_949 _- 1 OQ.^lO^fi • 
2T5 ^ 1000 — 1225000 — A.vyolV O , 

and since 225000 = 5x5x5x5x5x2x2x2x9, 
there will be five places of finite decimals, and one figure in 
the repetend. 

Note. — Much labor will be saved in this and the next rule by keep- 
ing every fraction in its lowest terms ; and when two fractions are to 
be multiplied together, cancel all the factors common to both term 
before making the multiplication. 



2. Multiply .375^4 by 14.75. 

3. Multiply .4^253' by 2.57. 

4. Multiply .437 by 3.7^5. 

5. Multiply 4.573 by .3^75'. 



6. Multiply 3.^5^6 by .42^5. 

7. Multiply 1.^456' by 4.2^3. 

8. Multiply 45.1^3 by .^245'. 

9. Multiply .4705^3 by 1.7^35'. 



s 
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DIVISION. 

227. To divide one repeating decimal by another. 

Change the decimals into their equivalent common fractions, 
and find the quotient of these fractions. Then change the 
quotient into its equivalent decimal. 

Examples. 
1 1, Divide 66.^6 by 13t. 

OPBRATION. 

66.^6 = 66 + f = SlIs. = 17ft, 
Then, i^^l37=i|AXTff = iT* = .'41362530'. 



I 



2. Divide 24.3^18' by 1.192. 

3. Divide 8.5968 by .2^45'. 

4. Divide 2.295 by .^29?'. 
6. Divide 47.345 by 1.^6'. 



6. Divide 13.5469533' by 4.^297' 
t. Divide .^45' by .418881', 

8. Divide .^475' by .3^753'. 

9. Divide 3.^153' by .^24'. 



CONTINUED FRACTIONS. 

228. A Continued Fraction has I for its nmaerator, and 
for its denominator a whole number plus a fraction, which also 
has a numerator of 1, and for a denominator, a whole number 
plus a similar fraction, and so on. 

1. If we take any irreducible fraction, as ^-, and divide 

both terms by the numerator, it will take the form, 

15 1 1 

^ = 29 = 1 , 14 ^y makmg the division. 

^» TJ -^ "t- Ty> 

If, now, we divide both terms of ]^ by 14, we have, 

14__1 

15-"l+3-V 

226. How do you multiply repeating decimals? — ^227. How do you 
divide repeating decimals ? — ^228. What are continued fractions ? What 
\a the rule for finding the approximate value? 
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If, now, we replace \^ ay its value, . j/ , we shall Lave 

15 1 



29 1 + 1 



3+ A; 

hence, this ,is a continued fraction, 

2. Reduce ^f to the form of a continued fraction. 

15__1 ±_i ? - 1 

19~r+^' 15~3+|' 4-1+i 

16 _1 

19 "■ 1 + 1 * 



hence, 



3 + 1 



1+^ 



Analysis. — ^Let us . analyze this example. If we neglect what 
comes after 1, the first term of the first denominator, we shall 
have, Y = 1, which is called tJie first approximating fraction. If we 
neglect what comes after 8, the first term of the second denomi- 
nator, we shall have, 

1 _ 3 

the second approximating fraction. 

K we neglect what comes after 1, the first term of the third 
denominator, we shall have, 

L_ 4 

^+1 = 5 

3 + 1 

the third approximating fraction; and so on, for fractions which 

follow. 

If we stop at the first approximating fraction, the denominator 1 
will be less than the true denominator; for, the true denominator 
is 1 plus a fraction; hence, the value of the first approximating 
fraction will be too great; that is, it will exceed the value of the 
given fraction. • 

If we stop at the second, the denominator 3 will be less than the 
ti-ue denominator; hence, \ will be greater than the number to be 
added to I ; therefore, 1 + J is too large, and 1 — 1 -f 5, which 
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is f , is too small : that is, it is less than the value of the given frao 
tion. Thus, every odd approsdmating fraction gives a value too 
large^ and every even one, gives a value too small. 

Rule. — Write the given fraction in the form of a continued 
fraction, using several terms when a near approximation is 
desired ; then take a mean between the last and the preceding 
app7^oximating fractions. 

Examples. 
1 Reduce m to the form of a continued fraction. 

829 



347 



= 2 + 1 



2 + 1 



1 + 1 



1 + 1 



3+ A. 



2. Place f J under the fonn of a continued fraction, and 
find the value of each of the approximating fractions. 

3. Place U under the form of a continued fraction, and 
find the value of each of the approximating fractions. 

4. Place ^ under the form of a continued fraction, and find 
the value of each approximating fraction. 

5. Place f J under the form of a continued fraction, and find 
the value of each approximating fraction. 

6. Place f^ under the form of a contmued fraction, and find 
the value of each approximating fraction. 

*l. The solar year contains 365 da. 5 hr. 48 m. 48 sec. Find 
what fractional part of a day the excess of the solar year is 
above the common year, when the operation is carried to the 
fifth approximating fraction. 
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RATIO AND PROPORTION. 

229. Two numbers, of the same kind, may be compared in 
two ways : 

1st. By considering how much one is greater or less thai 
the other, which is shown by their difference ; and, 

2d. By considering how many times one number is greater 
or less than another, which is shown by their quotient. 

In comparing two numbers, by means of their difference, the 

less is always taken from the greater. 

« 
In comparing two numbers by their quotient, one is regarded 

as a standard which Tneasures the other ; hence, to measure 

a number, is to find how many times it contains the standard, 

230. A Ratio is the quotient arising from dividing one num- 
ber by another. 

The Terms of a ratio are the divisor and dividend ; hence, 
every ratio has two terms. 

The Divisor is called the Antecedent ; and the Dividend is 
called the Consequent. 

The antecedent and consequent, taken together, are called 
a Couplet. 

231. The ratio of one number to another is expressed in two 
ways : 

1st. By a colon ; thus, 4 : 16 ; and is read, 4 is to 16 ; or, 
16 divided by 4. 
2d. In a fractional form, as ^^ ; or, 16 divided by 4. 

229. In how many ways may two nnmbers of the same kind be 
eompared with each other? If you compare by their difference, what 
do you do? If you compare by the quotient, how do you regard one 
of the numbers? How do you measure a number? 

230. What is a ratio? What are its terms? How many terms has 
every ratio ? What is the divisor called ? What the dividend ?--231. In 
how many ways is the ratio expressed? What are they? How is it 

read? 
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Since every ratio may be expressed under the form of a 
fraction, and since the numerator and denominator may be mul- 
tiplied or divided by the same number, without altering the 
value (Arts. 143 and 144), it follows that, 

If both terms of a ratio be multiplied or divided by the 
same number^ the ratio will not be changed, 

232. A Simple Ratio is when both terms are simple num 

bers ; thus, 

7 : 12, is a sunple ratio. 

233. A Compound Ratio is one which arises from the mul- 
tiplication of two simple ratios : thus, in the simple ratios 

6 : 10, and 3 : 12, 
if we multiply the corresponding terms together, we have 

5 X 3 : 10 X 12, 
which is compounded of the ratios of 5 to 10, and of 3 to 12. 

234. The Elements of a term are its factors : thus, 6 and 3 
are the elements of the first term, and 10 and 12 of the second. 

These elements are generally written in a column, thus, 

o [ : 1 9 f ; and read, 5 multiplied by 3, to 10 multiplied by 12. 

Note. — ^A compound ratio may be reduced to a simple ratio, by 
multiplying the elements; thus the last ratio is that of 15 to 120. 

235. To find the ratio of one number to another. 

When the antecedent is less than the consequent, the ratio 
shows how many times the consequent is greater than the 
antecedent. 

When the antecedent is greater than the consequent, the 
ratio shows what part the consequent is of the antecedent 
The phrase, "what part," implies the quotient of a less num- 
ber divided by a greater. 



233. What is a simple ratio?— 233. What is a compound ratio?— 
234. Wliat are the elements of a term? 
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Examples. 
1. What is the ratio of 9 tons to 15 tons ? 



AjfALTSIS.- 

consequent is 
i^on y = I = 



2. What 

3. What 

4. What 

5. What 

6. What 
T. What 

8. What 

9. What 

10. What 

11. What 

12. What 



-In this example the antecedent is 9 tons, and the 
15 tons ; the ratio is therefore expresed bj the frao- 

is the ratio of 6 inches to 24 inches? 
is the ratio of 1 feet to 35 feet? 
is the ratio of fifteen dollars to 6 dollars ? 
is the compound ratio of 5 : 6 and 4 : 10 ? 
is the compound ratio of 6 : 9 and 3:4? 
is the compound ratio of 4 : 5, 9:8, and 3:5? 



part of 6 is 4 ? 
part of 10 is 5? 
part of 34 is 17? 
partof 450is300? 
part of 96 is 16 ? 



13. 8 is what part of 12 ? 

14. 16 is what part of 48 ? 

15. 18 is what part of 90 ? 

16. 15 is what part of 165 ? 

17. 9 is what part of 11 ? 



236. To find the antecedent or conaeqnent, when the ratio and 
one of the terms are given. 

1. The ratio of two numbers is 5 ; and the antecedent la 4 
dollars : what is the consequent ? 

Analysis.— Since the ratio is equal to 
the quotient of the consequent divided 
by the antecedent, it follows: 

1st. That the consequent is equal to 
the antecedent multiplied hy the ratio: 

2d. That the antecedent is equal to 
the consequent divided "by the ratio. 



OPBBATIOa. 

Batio 

__ consei|uent, 
"" antecedent. 

5 X ant. = cons. 
$4 X 5 = $20 = cons. 



Examples. 

1. The ratio of two numbers is 7, and the antecedent is 
IGcwt. : what is the consequent? * 

2. The consequent is 30 tons, and the ratio is 6 : what is 
the antecedent ? 



\ 
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3. The antecedent is 16, and the ratio is 4 : what is the 
consequent ? 

4. The ratio of two numbers is If, and the consequ^t is 
7 : what is the antecedent ? 

5. The ratio of two numbers is |-, and the antecedent is J . 
what is the consequent ? 

6. The ratio of the monthly wages of two men is 8 : the 
greater wages of one is $256: what is the wages of the other? 

T. The ratio is 25, and the consequent is 14 X 5 X 10 : 
what is the antecedent? 

8. The value of a horse is 2^ times that of an ox : the 
value of the horse is $143 : what is the value of the ox ? 

SIMPLE PROPORTION. 

237. A Simple Proportion is an expression of equality 
between two simple and equal ratios. Thus, the two couplets, 

4 : 20 and 1:5, 
haying the same ratio 5, form a proportion, and are written, 

4 : 20 : : 1 : 5, 
by simply placing a double colon between the couplets. The 

terms are read, 

4 is to 20 as 1 is to 5, 

and taken together, they are called a proportion. 

238. The 1st and 4th terms of a proportion are called the 
extremes; the 2d and 3d terms, the means. Thus, in the pro- 
portion, 

6 : 24 : : 8 : 32, 

6 and 32 are the extremes, and 24 and 8 the means : • 

c,. • 24 32 

Smce -^ = g- 

we shall have, by reducing to a common denominator, 

24 X 8 __ 32 X 6 
6X8 "^ 6X8 
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But since the fractions are equal, and have the same de- 
nominators, their numerators must be equal, viz. : 

24 X 8 = 32 X 6 ; that is, 

In any proportion^ the product of the extremes is equal to 
the product of the means. 

Thus, in the proportions, 

1 : 8 ^ : 2 : 16 ; we have 1 x 16 = 2x8. 
4 : 12 : : 8 : 24 ; " " 4 x 24 = 12 x 8. 

239. Since, in any proportion, the product of the extremes 
is equal to the product of the means, it follows that, 

1st. If the product of the means be divided by one of the 
extremes, the quotient will be the other extreme. 

Thus, in the proportion, 
4 : 16 : : 6 : 24, and 4 x 24 = 16 x 6 = 96 ; 

then, if 96, the product of the means, be divided by one of 
the extremes, 4, the quotient will be the other extreme, 24 ; 
or, if the product be divided by 24, the quotient will be 4. 

2d. If the product of the extremes be divided by either of 
the means, the quotient will be the other mean. 

Thus, if 4 X 24 = 16 X 6 = 96 be divided by 16, the 
quotient will be 6 ; or if it be divided by 6, the quotient 
wiU be 16. 

Note. — ^We shall denote the required term of a proportion by 
the letter x. 

235. When the antecedent is less than the consequent, what does 
the ratio express? What does it express when the antecedent is 
greater than the consequent ? — ^236. To what is the consequent e<iual, 
in any ratio? To what is the antecedent equal?— 237. What is a 
simple proportion? — ^238. Which are the extremes of a proportion? 
Which the means? What is the product of the means equal to?— 
2o-9. If the product of the means be divided by one of the extremes, 
what is the quotient? If the product of the extremes be divided by 
one of the means, what is the quotient? 
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Examples. 
Find the required term in each of the following examples : 



1. 


5 


: 30 : : 


: 10 : 


; X, 


2. 


9 : 


: X : ', 


; 12 : 


: 36. 


3. 


$15 • 


: $45 : : 


: X i 


: 2T. 


4. 


i : 


,V : : 


; X ; 


' 1^2* 



5 The first three terms of a proportion are 5, 10, and 19 . 
what is the fourth term? 

6. The first three terms of a proportion are 6, 24, and 14 . 
what is the fourth term? 

7. The first, second, and fourth terms of a proportion are 9, 
12, and 16 : what is the third term? 

8. The first, third, and fourth terms of a proportion are 16, 
8, and 20 : what is the second term ? 



DIRECT AND INVERSE PROPORTION. 

240. It* often happens, that two numbers which are com- 
pared together, may undergo certain changes of value^ in which 
case they represent variable and not Jixed quantities. Thus, 
when we say that the amount of work done, in a single day, 
will be proportional to the number of men employed, we mean, 
that if we increase the number of men, the amount of work 
done will also be increased; or, if we diminish the number of 
men, the work done will also be diminished. This is called 
Direct Proportion. 

If we say that a barrel of flour will serve 12 men a certain 
time, and ask how long it will serve 24 men, the time will be 
ess : that is, the tune will decrease as the number of mea 
s increased, and will increase as the number of men is de- 
creased. This is called, Inverse Proportion; hence, 

1. Two numbers are directly proportional^ when they in- 
crease or decrease together; in which case their ratio is 
always the same. 
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2. Two numbers are inversely proportional, when on^ 
increases as the other decreases ; in which case their product 
is always the same. 

Note. — This is sometimes called, Reciprocal Proportion, 

First Illustration. 

If we refer to the numeration table of integral and decimal mm 
oers (Art. 190), we see that the unit of the first place, at the left 
of 1, is 1 ten; that is, a nnmber ten times as great as 1. The unit 
of the first decimal place at the right, is 1 tenth, a number only 
one- tenth of 1. The unit of the second place, at the left, is one 
hundred times as great as 1; while the unit of the second place, 
at the right, is only one hundredth of 1"; and similarly for all 
other corresponding places. Hence, 

The units of place^ taken at equal distances from the unit 
1, are inversely proportional. 

Second Illustration. 

The floor of a room is 20 feet long: what must be its bread'iL 
in order that it may contain 360 square feet? 

Analysis. — The length of the floor, operation. 

multiplied by its breadth, will give the 360 

area or contents; hence, the area, di- ~20 ~ 18 It. breadlh. 

vided by the length, will give the 

breadth. If the contents remain the same, the length will incroAse 
as the breadth diminishes; and the reverse. Hence, wlien the' con- 
tents are the same, the length and breadth are inversely proportional, 

COMPOUND PROPORTION. 

241. A Compound Proportion is the comparison of tho 
erras of two equal ratios, when one or both are compound. 

Thus, ^1 : ^l :: 5 : 6; 



Or, 



} ■■ i\ ■■■■ \\ ■ :\ 
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Any coDipound proportion may be reduced to a simple one, 

by multiplying the elements of each term together ; thus, by 

multiplying together the elements of the last proportion, we 

have, 

20 : 24 : : 16 : 18. 

Hence, in any compound proportion, 

The product of the extremes is equal to the product of the 
means ; and the required term may he found as in Art, 239. 

What are the requu^ed terms in the following proportions ? 

1. 3 X 9 : 12 X 6 : : 16 : a?. 

2. 6 X 9 : 10 X 9 : : 18 : a?. 

242. If an element is unknown, denote it by x. Then, if 
all the parts are known except one element, as in the follow- 
ing proportion, 



J • 6f • • l\ ' x\ 



2) 5 

21 



that element is equal to the pi^oduct of the means divided by 
the product of all the elements of the first term and the known 
elements of the fourth term ; thuSf 

5x6x3x1 o 
X = ^^ o 

2X21X6 
1. What is the required element in the proportion, 



XJ 



240. When are two numbers directly proportional? When are two 
numbers inversely proportional ? What is then said of their product 1 
Give the first illustration of inverse proportion. Give the second. — 
241. What is a compound proportion? What is the product of the 
extremes equal to? — ^342. How do you find the unknown element? 
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SINGLE RULE OF THREE. 

243. The Single Rule op Three is the process of finding 
from three given numbers, a fourth, to which one of them 
shall have the same ratio as exists between the other two. 

1. If 8 barrels of flour cost $56, what will 9 barrels cost, 
at the same rate. 

Note. — We shall denote the required term of the proportion by 
the letter x. 

Analysis. — The condition, "at the statement. 

same rate," requires that the quantity, J>(ir, "bar, % % 

8 barrels of flour, have the same ratio 8 : 9 : : 66 : a?, 

to the quantity, 9 barrels, as $5 6, the __56x9 

cost of 8 barrels, to x dollars, the cost g -- jp d. 
of 9 barrels. 

Note. — It is plain that 8 barrels of flour will cost less than 9 bar- 
rels : hence, the 8d term is less than the 4th, and these terms ara 
directly proportional. 

2. If 36 men, in 12 days, can do a certain work, in what 
time will 48 men do the same work? 

Analysis. — Write the required operation. 

term, a;, in the 4th place, and the 48 : 36 : : 12 : or. 
term 12, having the same unit value, 36 X 12 

in the third place. ^ = "~48~ ~ ^ ^^^^' 

Then, analyzing the question, we 
see that 48 meu will do the work in a less time than 36 men; 
therefore, the 3d term will be greater than the 4th, which r<»quire3 
that the 1st shall be greater than the 2d. This brings 48 men 
into the first place, and 36 men into the 2d. The reason of tliis 
is obvious: for, the work done by 36 men in 12 days, is a fixd 
quantity. If a less number of men are employed, it will require 
more time to do the work ; if a greater number are employed, it 
will require less time ; hence, the men and time are inversely jtro- 
partional. 

243. What is the smgle rule of thrco? CHvo the rule. 
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Rule - -I. Write the required term, x, in the 4:th place, 
and the term having the same unit value in the ^d place : 

II. Then analyze the question, and see whether the fourth 
term is greater or less than the third; when greater, write 
the hmst of the remaining terms in the first place, and when 
Jess, write the greater there, and the remaining term in the 
second place: 

III. Then multiply the second and third terms together 
and divide the product by the first. 

This rule gives, when quantity and cost are considered ; 

quantity : quantity : : cost : cost. 
When labor and time are considered, 

labor : labor : : time : time. 

When labor and work done are considered, 

labor : labor : : work done : work done. 

Notes. — 1. If the first and second terms have different units, they 
most be reduced to the same imit. 

2. If the third term is a compound denominate number, it must be 
reduced to the smallest unit. 

3. The preparation of the terms, and writing them in their proper 
places, is called the statement. 

4. When the unknown term and the term named in connection 
with it, form the eostremes, the proportion between them is Inverse. 

Examples. 

1. If 8 hats cost $24, what will 110 hats cost, at the same 
rate t ^^f, 

2. If 2 barrels of flour cost $15, what wiH 12 barrels cost ?. 

3. If I walk 168 miles in 6 days, how far can I walk, wl 
tbo same rate, in 18 days? ^jy' 

4. If 81b. of sugar cost $1.28, how much will 131b. cost r? J' V 

5. If 300 barrels of flour cost $2100, what will 125 barrels 
cost?^y^V, 



y» ■* 
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6. If 120 sheep yield 330 pounds of wool, how many pounds 
will 36 sheep yield ?/^ 

7. If 80 yards of cloth cost $340, what will 650 yards cost?i^7( 

8. What is the value of 4 cwt. of sugar,, at 5 cents a pound ?-?^ 

9. If 6 gallons of molasses cost $1.95, what will 6 hogs- 
heads cost ?// -? I V 4 * 

\10. If 16 men consume 5 60, pounds of bread in a month 
h^w much will 40 men consume? . . > .' . , 

11. If a man travels at the rate of 630 miles in 12 days, 
how far will he travel in a leap year, Sundays excepted ? ' .; 

12. If 2 yards of cloth cost $3.25, what will be the cost 
'of 3 pieces, each containing 25 yards ? /' . . , 

13. If 3 yards of cloth cost 18s. New York currency, what 
wiU 36 yards cost 1/^ 'M/y 'J'Sf I'.^/f 0!l/i>l^ 

14. If it requires eight shillings and four pence t6 buy eight 
ounces of laudanum, how many ounces can be purchased for 
Ts. 6d. ? 

15. If 5 A. IR. 16 P. of land, cost $150.5, what will 
125 A. 2R. 20 P. cost? 

16. If 13 cwt. 2qr. of sugar cost $129.93, what will be the 
cost of 9 cwt.? 

IT. The clothing of a regiment of 750 men cost iJ2834 5s.: 
what will it cost to clothe a regiment of 10500 men ? \ : 

18. If 3|- yards of cloth will make a coat and vest, when 
the cloth is \\ yards wide, how much cloth will be needed 
when it is |- of a yard in width ? /. 

19. If I have a piece of land 16|- rods long and 3^ rods 
wide, what is the length of another piece that is 7 rods wide 
and contains an equal area ? % y^ > • 

^&0, How many yards of carpeting that is three-fourths of 
yard wide, will carpet a room 36 feet long, and 30 feet ia 
breadth ? I L. /^ 

21. If a \ax\m can perform a journey in 8 days, walking Q 
hours a day, how many days will it require if he walks 10 
hours a day ? 7 ^ » 
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/♦C22. If a family of 15 persons have provisions for 8 months, 
by how many must the family be diminished that the provisions 
may last 2 years? IC 

23. A garrison of 4:600 men has provisions for 6 months : to 
what number must the garrison be diminished that the pro- 
visions may last 2 years and 6 months? ?^^ 

24. A certain amount of provisions will subsist an army 0* 
9000 men for 90 days : if the army be increased by 6000, 
now long will the same provisions subsist it?^'^ 

25. If 3 yd. 2 qr. of cloth cost 115.15, how much will 8 yd. 
3 qr. of the same cloth cost ? 2 9, 3/ ^ ' 

26. If .5 of a house cost $^1.5, what will .95 cost? ^ X-?*^' ^' 
21. What will 26.25 bushels of wheat cost, if 3.5 bushcto 

c^^ 18.40 ? ^ 3 » 

^8. If the transportation of 2.5 tons of goods (2,^udles 

costs $1.80,. what is that per cwt. ? ^ ^' - ^ <3t > i • ^C I f /; /.'> / 

29. If f of a yard of cloth cost $2.16, what will be the 
cost of h\ pieces, each containing 441 yards ? )^8 ^ J • / *i 

30. If f of an ounce cost $}^, what will IJoz. cost? / /k' *i' 

31. What will be the cost of 16|lb. of sugar, if 14|lb. 
cost %\\'i%l 

32. If $19i will buy 14 J yards of cloth, how much will 
39f yards cost 1 i' $ , i' 6 

33. If 1^ of a barrel of cider cost ^j- of a dollar, what will 
}} of a barrel cost?^^ %' 

34. If y\ of a shi^'/^ost $2880, what will Jf of her cost?,^:." ' 

35. What will 116|- yards of cloth cost, if 462 yards cost 
$150.66? 5 '',)^//f 

36. If 6 'men and 3 boys can do a piece of work in 330 
days, how long will it take 9 men and 4 boys to do the 
Bame work, under the supposition that each boy does half as 
much as a man? ^ ^ ^/. 

31. If 4 men can do a piece of work in 80 days, how 
many davs will 16 men require to do tlie same work? ,,.^ 

JO 
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38. If 21 sappers make a trench in 18 days, how manj 
days will *l men require to make a similar trench? 6 / 

39. A certain piece of grass was to be mowed by 20 men 
in 6 days ; one-half the workmen being called away, it is 
required to find in what time the remainder will complete 
the work ? /^ 

40. If a field of grain be cut by 10 men in 12 days, 
in how many days would 20 men have cut it?^ 

Yih If 90 barrels of flour will subsist 100 men jjpr 120 
days, how long wiU they subsist 15 1/fo0^y,S 74* I ]^i t'Ji 

42. If a traveller perform a journey in 35.5 days, when the 
days are 13.566 hours long, in how many days of 11.9 hours, 
will he perform the same journey ? y ^ jj"^ 
Xi3. If 60 persons consume 600 bushels of wheat in a year, 
how long would they last 5 persons I I oO/y.'j. ^ / C - ///,', 

44. A certain work can be done in 12 days, by working 
4 hours each day : how many days would it require to do 
the same work, by working 9 hours a day ? -^"/^ 

45. If Ty^j barrels of fish cost 131 J, what will 32f bar- 
rels cost?/J^^^'?'/f 

J /^6. How much wheat can be bought for $96|-, if 2bD. 
Ipk. cost $1.93f ?i \^'/x 

41. If f of a yard of cloth cost $lf, what will TJ 
yards cost ? ' ' • T f* y ^ 

48. What will be tne cost of 31.05 square yards of pave- 
ment, if 41.5 yards cost $12.25?/' (^ • , 3 ^ -•' 

49. If 3 paces or common steps be equal to 2 yards, 
how many yards will 160 paces make ? /^^/*j 

60. If a person pays half a guinea a week for his board, 
bow long can he board for £21 ? f' ^ 

61. If 12 dozen copies of a certain book cost $54.72 
what will 291 copies cost at the same rate ? / /l / 

52. If an army of 900 men require $3618 worth of pro- 
visions for 90 days, what will be the cost of subsistence, 
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for the same time, when the army is increased to 4500 
men? /% 9^ 

63. A grocer bought a hogshead of ram for 80 cents a )i. 
gallon, and after adding water sold it for 60 cents a gallon, 
when he found that the selling and buying prices were pro- 
portional to the original quantity and the mixture : how much 
water did he add? 4 |_'T-5, ^Q i ^V //* 9 3 / 47 

54. A man failing in business, pays 60 cents for every 
dollar which he owes; he owes A $3510, and B $1875: 
how much does he pay to each? '^J^jI^' /^^ i>' /S/ 

55. A bankrupt's effects amount to $2328.15, his debts 
amount to $3126 : what will his creditors receive on a dol- 
lar? (/:<?■<• 

66. If a person drinks 80 bottles of wine in 3 months 
of 30 days each, how much does he drink in a week ?^ /Q 
/Si. If 4^ yards of cloth cost 14s. 8d. New York currency, 
what will 40| yards cost ?/ i^ ,p 2 ^f\. {OU^J 7 ?f , l . 1 

58. If a grocer uses a false balance, giving only 14f oz. 
for a pound, how much will 154|-lb. of just weight give, 
when weighed by the false balance? > f V /)■'"' // "^ / /f /< 7 ' ' 

"69. If a dealer in liquors uses a gallon measure wliich is 
too small by ^ of a pint, what will be the true measure of 
100 of the false gallons? / / V^t: '* '^\^i . "I ' ■ 

^0. After A has travelled 96 miles on a journey, B sets 
out to overtake him, and travels 23 miles as often as A 
travels 19 miles : how far will B travel before he , over- 

takes A? ' , '; .^ • -,,'/ ' /f ''-^J 

: 7^1,., A person owning ^ of ^a coal mine, sold | of hh 
' sl&e for $9345 : what was the value of the whole mine?/ 

>fi2. At what time, between 6 and 1 o'clock, will the 
our and minute hands of a clock be exactly together ? 

63. If a staff, 5 feet long, casts a shadow of 1 feet, what 
is the height of a steeple, whose shadow is 196 feet, at the 
same time of day 1 / y 
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v^^ 64* A can do a piece of work in 3 days, B in 4 days, 
and C in 6 days : in what time will they do it, workiDg 
together? I 7.. ' > . a^ 

^5. A cah Tbuild a wall in 15 days, but with the assistance 
of C, he can do it m 9 days : ,in w'mt time can C do it 

done? ^U./:K'.5ivl.VV #-/('---'^ 
66. If 5f20 men can build ^ inile of waU in 15 J da^s, how 

many men would it require to build the same wall in 40f days?/ yt 

\fel. If 3 horses, or 5 colts, eat a certain quantity of oats in 
40 days, in what time wiU 1 horses and 3 colts consume the 
same quantity? | > 

68. If a person can perform a journey in 24 days of 10 J 
hours each, in what time can he perform the same journey, 
when the days are 12 J hours long?^* . 

y^. A piece of land, 40 rods long and 4 rods wide, is equiv- 
alent to an acre : what is the breadth of a piece 15 rods long 
that is equivalent to an acre? / f 

TO. If a person travelling 12 h6urs a day finishes one-half of 
a journey in ten days, in what time will he finish the remain- 
ing half, travelling 9 hours a day? j . 

11. How many pounds weight can be carried 20 miles, for 
the same money that 4^ cwt. can be carried 36 miles? 

T2. If 12 horses eat a certain quantity of hay in 1^ weeks, 
how many horses will consume the same in 90 weeks ? 

-»-13. A watch, which is 10 minutes too fast at 12 o'clock, on 
Monday, gaing 3 min. 10 sec. per day: what will be the time^ 
by the watch, at a quarter-past ten in the morning of the fol- 
lowing Saturday? ■ ' , • , 

TH. Two persons, A and B, are on the opposite sides of a 
wood, which is 536 yards in circumference ; they begin to 
travel in the same direction at the same moment ; A goes at 
the rate of 11 yards per minute, and B at the rate of 34 
yards in 3 minutes : how many times must A go round the 
wood before he is overtaken by B ? .' 
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DOUBLE RULE OF THREE. 

244. The Double Rule op Three is an application of the 
principles of Compound Proportion. 

1. K 8 men in 12 days can build 80 rods of wall, how 
much will 6 men build in 18 days? 



8 
12 



} 



STATEMEirr. 

6 
18 



}- 



80 



X. 



x = 



OPERATION. 

18 X 6 X 80 
12x8 



= 90 rods. 



Analysis. — We write the 
required term in the 4th 
place, and the 80 rods in the 
8d. Then, since the wall built 
is directly proportional to the 
number of men multiplied by 
the number of days, 6 x 18 is 
written in the second place, 
and the remaining term in the first place. 

2. If 20 men can perform a piece of work in 12 days, work- 
ing 9 hours a day (that is, in 108 hours), how many men 
will accomplish the 'same work in 6 days, working 10 hours a 
day (that is, in 60 hours)? 



Analysis. — Write the required 
term, a;, in the 4th place, and 20 6 
men, having the same unit, in 10 
the 3d place. Since 20 men 
requii*e 108 hours to do the work, 
more men will be required to do a? = 
the same work in 60 hours; 



STATEMKNT. 

12 
9 



[ • 9} • = 



20 



X. 



OP£BATION. 

12 X 9 X 20 
6X 10 



= 36 met 



therefore, the terms named in connection with each other, are 
inversely proportional : hence, 6 x 1.0 = 60, must be written in the 
first place. 

3. If 24 men, in 6 days, working *l hourp a day, can buiid 
a wall 115 feet long, 3 feet thick, and 4 feei high, how long 
a wall can 36 men build in 12 days, working 14 hours a day, 
if the wall is 4 feet thick and 5 feet high. 



244. What is the double rule of three? 
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Analysis. — In this 
example, an element, 
viz., length of wall 
is required. This el- 
ement, denoted by a;. 





■■l\ 



OPBRATION. 



is put in the 4th _ 36 x 12 X U X 115 X 8 X 4 ,,, 

place with the other ^ 24 X 6 X 1 X 4 X~5 ='*'*• 

elements composing 
the 4:th term. 

Rule. 

I. Write the required terrrij or the term containing the re- 
quired element^ in the ith place^ and the term having the 
same unit value in the third place: 

II. Then analyze the question^ and see whether the term,s 
named in connection with each other are directly or inversely 
proportional : when directly proportional , write the term named 
in connection with the 4th term^ in the 2d place ; and when 
inversely J write it in the first place: then find the required 
term or element (Art. 242). 

Examples. 

1. If 2 men can dig 125 rods of ditch in 15 days, in how 
many days can 18 men dig 243 rods ? 

2. If 400 soldiers consume 5 barrels of flour in 12 days, 
how many soldiers will consume 15 barrels in 2 days? 

8. If a person can travel 120 miles in 12 days of 8 hours 
each, how far will he travel in 15 days of 10 hours each ? 

4. If a pasture of 16 acres will feed 6 horses for 4 months, 
tow many acres will feed 12 horses for 9 months? 

5. If 60 bu^aels of oats will feed 24 horses 40 days, how 
Ion r V. 11 30 bushels feed 48 horses ? 

' . If 82 men build a wall 36 feet long, 8 feet high, and 4 
feet thick, in 4 days ; in what time will 48 men build a wall 
864: fcGt long 6 feet high, and 3 feet wide ? 
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T. If the freight of 80 tierces of sugar, each weighing 3J 
hundredweight, for 150 miles, is $84, what must be paid 
for the freight of 30 hogsheads of sugar, each weighing 12 
hundredweight, for 50 miles? Q^^ 

8. A family consisting of 6 persons, usually drink 15.6 gal- 
ons of beer in a week : how much will they drink in 12.5 

weeks, if the number be increased to 9?^^^* ^' 

9. If 12 tailors in 1 days can finish 14 suits of dothes. 
how -many tailors in 19 days can finish the clothes of a regi- 
ment of 494 men ? /^' Q ^ 

>^0. If a garrison of 3600 men eat a certain quantity of 
bread in 35 days, at 24 ounces per day to each man, how 
many men, at the rate of 14 ounces per day, will eat twice as 
much in 45 days? ^k/^3^ 

11. A compainy of 100 men drank i£20 worth of wine at 
2s. 6d. per bottle : how many men, at the same rate, will i£T 
worth supply, when wine is worth Is. 9d. per bottle ? ^ D • 

A2. A garrison of 3600 men has just bread enough to allow 
24 oz. a day to each man for 34 days ; but a siege coming on, 
the garrison was reinforced to the number of 4800 men : how 
many ounces of bread a day must each man be allowed, to 
hold out 45 days against the enemy ? / 5 j^. » 

13. Bought 5000 planks, 15 feet long and 2 J inches thick; 
how many planks are they equivalent to, of 12^ feet long and 
If inches thick ? ^C b' '/] /! • 

14. If 12 pieces of cannon, eighteen-pounders, can batter 
down a castle in 3 hours, in what time would nine twenty-four- 
pounders batter down the same castle, both pieces of cannon 
being fired the same number of times, and their balls flying 
with the same velocity ? j 

15. If the v.ages of 13 men for T^ days, be $149.16, what 
will be the wages of 20 men for 15^ days? V ; / / / 

"tl6. If a footman travel 264 miles in 6f days of 12^ hours 
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each, in how many days of lOf hours each will he travel I29| 
miles ? 3^ 

S/iT. If 120 ^men in 3 days, of 12 hom'S each, can dig a 
a trench of 30 yards long, 2 feet broad, and 4 feet deep, how 
many men would be required to dig a trench, 50 yards long, 
('» feet deep, and \\ yards broad, in 9 days of 15 hours each? J ^^ 

18. If a stream of water running into a pond of 115 acres, 
raises it 10 inches in 15 hours, how much would a pond of 80. 
acres be raised by the same stream in 9 hours?/J.^5, - 

3i^. A person having a journey of 600 miles to perform, 
walks 200 miles in 8 days, walking 12 hours a day: in how 
many days, jpilking 10 hours a day, will he complete the re- 
mainder of the journey t/^J^, 

20. If 1000 men, besieged in a town, with provisions for 28 
days, at the rate of 18 ounces per day for each man, be rein- 
forced by 600 men, how many ounces a day must each man 
have that the provisions may last them 42 days 1/% 

21. Ha bar of iron 5 ft. long, 2|in. wide, and If in. thick 
weigh 451b., how much will a bar of the same metal weigV 
that is tft. long, 3 in. wide, and 2|in. thick ?//yV 

^<$2. If 5 compositors in 16 days, working 14 hours a day. 
can compose 20 sheets of 24 pages each, 50 lines in a page, 
and 40 letters in a line, in how many days, working T hours a 
day, can 10 compositors compose 40 sheets of 16 pages in a 
sheet, 60 lines in a page, and 50 letters in a line?J'< - 

-^3. Fifty thousand bricks are to be removed a given dis- 
tance in 10 days. Twelve horses can remove 18000 in 6 days : 
how many horses can remove the remainder in 4 days? - 

"fft4. If 248 men, in 5J days of 11 hours each, dig a trench 
')f T degrees of hardness, 232 J yards long, Sf wide, and 2 J 
ileep, in how many days, of 9 hours long, will 24 men dig a 
trench of 4 degrees of hardness, 33 T J yart^s long, 5|- wide, and 
ii deep ? 4 
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PARTNERSHIP. 

245. A Partnership, or Firm, is an association of two or 
more persons, under an agreement to share the profits and 
losses ol business. 

Partners are the persons thus associated. 

246. Capitai, or Stock, is the amount of money or prop- 
erty contributed by the partners, and used in the business. 

Profit is the increase of capital between two given dates. 
Loss is the decrease of capital between two given dates. 
Dividend is the amount of profit apportioned to each partner. 

247. Assets of a Firm, are its cash on hand, property, and 
all debts due to it. 

248. Liabilities of a Firm, embrace all the debts which it 
owes, and all its indorsements. 

249. Solvency is when the assets exceed the liabilities. 

250. Insolvency is when the liabilities exceed the assets. 

251. An Assignment is a transfer of the assets of an in- 
solvent person or firm to others, for the benefit of creditors. 

252. Assignees are the persons to whom such transfer ia 
made. 

253. When the capital of each partner is employed for the 
same time. 

Since the profit arises from the use of the capital, each 
man's share of it should be proportional to his amount of 
stock. Hence, 

245. What is a partnership or firm ? What are partners t— 246. What 
is capital or stock? What is profit? What is loss? What is a div- 
idend?— 2^7. What are assets?— 248. What are liabilities ?— 249. What 
is solvency? — 250. What is insolvency?— 251. What is an assignment? 
252. What are assignees? — 253. What is the rule, when each man's 
capital is employed for the same time? 

10» 
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Rule. — As the whole stock %s to each man's stock, so is 
the whole gain or loss to each man^s share of the gain or loss. 

Examples. 

1. Mr. Jones and Mr. Wilson form a copartnership, tlie 
former putting in $1250, and the latter $750 : at the end of 
khe year there is a profit of $120 : what is the share of eacli ? 

1250 

750 STATEMENT. 

2000 : 1250 : : 120 : a? = Jones' share = $450. 
2000 : 150 : : 120 : a? = Wilson's share = $210. 



OPERATION. 



25 18 

^^^^^'^=.= $450. 







15 18 

—2000- = ^ = *210. 




2. A, B, and C, entered into partnership with a capital of 
$1500, of which A put in $2500, B put in $3000, and C put 
In the remainder ; at the end of the year their gain was $3000 : 
what was each one's share of ^^//^C clj /'^^S ^S: V-'^ltlp 

3. A and B have a joint stock of $4200, of which A owns 
$3600, and B, $600 ; they gain, in one year, $2000 : what is 
each one's share of the profits ?/^;^^8^^,^> ,; 2 ^'//%A\ 

4. A, B, C, and D, have $40000 in trade, each an equal 
share ; at the end of. six months their profits amount to 
$16000 : what is each one's share, allowing A to receive $50, 
and D, $30, out of the profits, for extra services ? 

5. Three merchants loaded a vessel with flour ; A loaded 500 
barrels, B, 100 barrels, and C, 1000 barrels ; in a storm at 
sea it became necessary to throw overboard 440 barrels : what 
was each cue's share of the loss ? 

6. A man bequeathed his estate to hig four sons, in the fi)l- 
Jowing manner, viz. : to his first, $5000, to his second, $4500, 
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to his third, $4500, and to his fourth, |4000. But on settling 
the estate, it was found that after paying the debts and ex- 
penses, only $12000 remained to be divided : how much should 
each receive ? 

^S A widow and her two sons receive xt legacy of $4500, ltw 
of wliich the widow is to have ^, and the sons, each ^, But 
the elder son dying, the whole is to be divided in the same 
proportion between the mother and younger son : what will 
each receive? 

8. Four persons engage jointly in a land speculation ; D 
puts in $5499 capital. They gam $15000, of which A takes 
$4320.50, B, $5245.15, and C, $3600.15 : how much capital did 
A, B, and C put in, and what is D's share of the gain? 

9. A steam-mill, valued at $4300, was entirely destroyed by 
fire. A owned |- of it, B ^, and C the remainder ; supposing 
it to have been insured for $2500, what was each one's share 
of the loss ? 

^0. A copartnership is formed with a joint capital of 
$16910. A puts in $5 as often as B puts in $1, and as 
often as C puts in $8 ; their annual gain is equal to C's stock : 
what is each person's stock and gain? 

11. A man failing in business is indebted to A, $415.50, 
to B, $362.12^, to C, $250.81J, and to D, $140. He is 
worth only $614.25 : to how much is each entitled ? 

#Kl2. Four persons, A, B, C, and D, agreed to do a piece 
of work for $210. They were to do the work in the pro- 
portions of I, I, ^,' and /j : what should each receive for his 
work? 

13. A, B, and C, form a copartnership, with a capital of 
$50000, of which A puts in $18500, B, $24650, and C, the , 
remainder. C, on account of his superior knowledge of the 
business, was to receive ^ of all the profits, exclusive of his 
share. At the end of the year, the net profit is $1360? 
what should each receive ? 
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14. Two merchants, A and B, form a copartnership. A 
contributes $10500, and B, $16500. At the end of the year, 
the assets are $29400, and the liabilities $4750. Now, sup- 
posing the partnership to continue, with what capital does 
oach partner commence the new year? 

\l5. Three persons buy a piece of land for $4569, and the 
parts for which they pay bear the following proportions to each 
other, viz. : the sum of the first and second, the sum of the 
first and third, and the sum of the second and third, are to 
each other as ^, f , and -^q : how much did each pay, and 
what part did each own? 

254. When the capital is employed for unequal times. 

When the partners employ their capital for unequal times, 
the profits of each will depend on two circumstances : 
1st, On the amount of capital he puts in ; and 
2dly, On the length of time it is continued in business: 

Therefore, the profit of each will depend on the product of 
these two elements. The whole profit will be proportional to 
the sum of these products. Hence, the following 

Jiule.— Multiply each man^s capital by the time he con- 
tinued it in the firm; then say, the sum of the products 
is to each product, so is the whole gain or loss to each man^s 
share. 

Examples. 

1. A put in trade $500 for 4 -months, and B $600 for 5 
months. They gained $240 : what was the share of each? 

OPERATION. 

A's cap. 600 X 4 = 2000 
irs cap. 600 X 5 = 3000 

Sum of products == 5000 : 2000 : : 240 : x = $96, A's 

5000 : 3000 : : 240 : a; = $144, B's. 

I 2. Three men hire a pasture for $10.20 : A put in 7 horses 
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for 3 months ; B, 9 horses for 5 months ; and C, 4 horses 
for 6 months : what part of the rent should each pay ? 
^1^. A commenced business with a capital of $10000. Four 
months afterwards B entered into partnership with him, and 
put in 1500 barrels of flour. At the close of the year their 
profits were $5100, of which B was entitled to $2100 : what 
was the value of the flour per barrel? 

4. On the 1st of January, 1864, A commenced business 
with a capital of $23000 ; two months afterwards he drew out 
$1800 ; on the 1st of April, B entered into partnership with 
him, and put in $13500 ; four months afterwards he drew out 
$10000 ; at the end of the year their profits were $8400 : 
how much should each receive? 

5. Three persons divided their profits to the amount of 
$*r98. A put out $4000 for 12 months; B, $3000 for 15 
months ; and C, $5000 for 8 months : to what part of the 
profits was each entitled? 

^. Three persons, C, D, and E, form a copartnership ; C's 
stock is in trade 3 months, and he claims ^^ of the gain ; D's 
stock is in 9 months ; and E put in $156 for 4 months, and 
claims ^ of the profits : how much did C and D put in ? 

1. Two persons form a partnership for one year and six 
months. A, at first, put in $3000 for 9 months, and then 
$1000 more. B, at first, put in $4000, and at the end of 
the first year, $500 more ; but at the end of 15 months, he 
drew out $2000. At the end of 12 months, was admitted 
as a partner with $1333^. The gain was $1400 : how much 
should each man receive ? 

^. Three men take an interest in a mining company. A 
put in $480 for 6 months; B, a sum not named for 12 
months ; and C, $320 for a time not named : when the 
accounts were settled, A received $600 for his stock and 
profits ; B, $1200 for his ; and C, $520 for his : what was B' 
stock, and C's time ? 

254. What is the rule when the capital is employed for xmequal times. 
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PERCENTAGE. 

255. Per cenp. means by the hundred. ThuSj 1 per cent, 
of a number is one-hundredth of it ; 2 per cent, is two-hun- 
dredths of it ; 3' per cent, three-hundredths, &c. 

256. The Rate per cent, is the number of hundredths taken. 
Thus, if 1 hundredth is, taken, the rate is 1 per cent. ; if 2 
hundredths are taken, the rate is 2 per cent.; if 3 hundredths, 
the rate is 3 per cent., &c 

257. The Base is the number whose part is taken. 

258. The Percentage is the result of the operation, and is 
the part of the base taken. 

The rate per cent, is generally expressed decim9,lly ; thus, 

1 per cent, of a number, is j^ of it = .01 of it. 

2 per cent, of a number, is j^^ of it = .02 of it. 
25 per cent, of a number, is ^^ of it = .25 of it. 
50 per cent, of a number, is j%^ of it = .50 of it. 

100 per cent, of a number, is ^§^ of it = 1 time it. 

200 per cent, of a number, is f g J of it = 2 times it. 

J per cent, of a number, is j^^ of it = .005 of it. 

f per cent, of a number, is ^^ of it = .00t5 of it. 

.15 per cent, of a number, is ^^ of it = .0015 of it. 

.8J per cent, of a number, is -^ of it = .0085 of it. 

Note. — ^Per cent, is often expressed by the character % Thus 5 
per cent, is written 5 % ; 8 per cent., 8 o/o. 

Write, decimaUy, 5%; 8%; 15^%; 100 7o; 204%; 327^% 
612.3%; 49%; and 501.5%. 

255. What is the meaning of per cent.? What is 5 hundredths of 
a number ? — ^256. What is the rate per cent. ? If four hmidredths oi 
a number is taken, what is the rate? — ^257. What is the base? — ^258. 
What is the percentage? How is the rate per cent, generally ex 
pressed f 
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269. To find the percentage, when the base and rate are known. 

1. What is the percentage of $450, the rate being 6 per 
cent. ? 



Analysis. — ^The rate, expressed decimally, is 
.00. The percentage is, therefore, six hundredths 
of the base, or the product of the hose and 
rate. Hence, to find the percentage of any 
number: 



OPERATION 

450 
.06 



$27.00 Ans 



Rule. — Multiply the base by the ratej and the product loill 
be the percentage. 

Examples. 
Find the percentage of the following numbers : 



1. 4 per cent, of $1256. 

2. 12% of $956.50. 

3. i per cent, of 4t5 yards. 

4. 1% of 324.5 cwt. 
6. |Vo of 125.25 lbs. 

6. If per cent, of 150 bush. 
T. ^'/o of $2000. 

8. 9 per cent, of 186 miles. 

9. 10| per cent, of 460 sheep. 

10. 5y\j per cent, of 540 tons. 

11. 8f per cent, of $3465.75. 



12. 12^% of 126 cows. 

13. 50 per cent, of 320 bales. 

14. 37^ per cent, of 1275 yds. 

15. 95 7o of $4573. 

16. 105 per cent, of 2500 bar. 

17. 112^% of $4573. 

18. 250 per cent, of $5000. 

19. 305% of $1267.87^. 

20. 500 per cent, of $3000. 

21. What is 3% of $765? 

22. What is 4^% of 960 bush. ? 



23. What is the difference between 4f % of $1000 and 7J 
per cent, of $1500 ? 

24. If I buy 895 gallons of molasses, and lose 17 per cent, 
by leakage, how much have I left? 

25. A grocer purchased 250 boxes of oranges, and found that 
he had lost in bad ones 18 per cent. : how many full boxes of 
good ones had he left ? 



259. How do you find the percentage from the baae and rate? 
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260. Parts of percentage. 

There are three parts in percentage : 1st. The Base ; 2d. 
The Rate ; and 3d. The Percentage. 

261. To find the rate, when the base and percentage are known. 

I. What per cent, of |64 is $16? or, $16 is what part of 
164? 

Analysis. — In this example, 16 is the opbration. 

percentage, and 64 the base, and the rate is IJ = i = .25, or 

required. Since the percentage is equal to 25 per cent, 

the base multiplied by the rate, the rate is 
equal to the quotient of the percentage divided by the base. 

Rule. — Divide the percentage by the base, and the first 
two decimal places will express the rate. 

Examples. 

1. What per cent, of 10 dollars is 2 dollars ? 

2. What per cent, of 32 dollars is 4 dollars ? 

3. What per cent, of 40 pounds is 3 pounds ? 

4. Seventeen bushels is what per cent, of 125 bushels? 

5. Thirty-six tons is what per cent, of 144 tons ? 

6. What per cent, is 184 of $96 ? 
1. What per cent, is ^ of ^? 

8. What per cent, is 3 miles of 400 miles ? 

9. Four and one-third is what per cent, of 9^ ? 

10. One hundred and four sheep is what per cent, of a 
drove of 312 sheep? 

II. A grocer has $325, and purchases sugar to the amount 
)f $121.87^: what per cent, of his money does he expend? 

12. Out of a bin containing 450 bushels of oats, 56} bushels 
ivere sold : what per cent, is this of the whole ? 

Note. — ^If the base be regarded as a single thing, and denoted by 
1, a fractional percentage expressed decimaUy will denote the rate. 



260. How many parts are there in percentage? What are tbeyt 
261. How do you find the rate, from the base and percentage? 
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13. |- of a number is. what per cent, of the number f 

14. I of a ship is what per cent, of the ship ? 

15. Y^iy of 60 is what per cent, of 50? 

16. f of a cargo is what per cent, of it? 

IT. If times a number is what per cent, of the number? 

262. To find the base, when the rate and percentage arv 
known. 

1. Of what number is $960, 16 per cent.? 
Analysis. — Bv Art. 259, the percentage 

, . ., , \^, ,. , , Tf OPERATION. 

IS equal to the base multipned by the ^^^ ia __ af\e\e\ 
rate ; hence, to -find the base, ^^" "^ '^^ "" ^""" 

'Rnle.j— Divide, the^ percentage by the rate, expressed ded- 

__ 2. ^e number 4T5 is 25% of what number? 

3. The number 87^ is 12^% of what number? 

4. Five hundred and sixty dollars is 140 % of what number ? 

5. The number T5 is ^% of what number? 

6. One dollar and twenty-five cents is -J-Vo of what number? 

I. The fraction \ is 45% of what number? 
8. The fraction f is f % of what number? 

9 If a person receives $5850, and that sum is 15 % of 
what is due him, what is the debt ? 

10. A bankrupt can pay only 37^ per cent, of his debts : 
what did he owe to that merchant to whom he paid $164t ? 

II. In an army, 15600 men are mustered after a battle, in 
which 25 % were killed and wounded : what was the original 
number of men? 

263. Amount is the base plus the percentage. 

264. Difference is the base minus the percentage. 



262. How do you find the base, when the rate and percentage aie 
known ?— 263. Wliat is the ainount?~2G4. What \?> tVv^ ^\S&st^x^'^\ 
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265. Knowing the amount and rate, to find the base. 

1. Mr. Jones buys 8 hogsheads of sugar, sells them at an 
advance of 16 per cent., and receives $410 : what did he pay^ 
for the sugar ? 

Analysis. — The amount received, $470, opbration. 

Arises from adding the percentage to the 1.15)470(400 
base; that is, it arises from multiplying 460 

the base ly 1 — plus the rate per cent,; 
hence, to find the base. 

Rule. — Divide the. amount by 1 plus the rate, expressed 
decimally. 

Examples. 

1. What number is that, to which if 1 per cent, of it be 
added, the sum will be 392 ? 

2. What was the population of a city in 1850, which in- 
creased 15 per cent., and in 1860 contained a population of 
10350? 

3. A farmer bought a flock of sheep, which in three years 
increased 96 per cent., and then numbered 1078 : how many 
did he buy? 

4. Mr. Jones sold his farm for $1008, which was thirty- 
three and one-third per cent, more than he gave for it : what 
did it cost him? 

5. A man bought a horse and cow ; he paid for the horse 
one hundred and twenty-two dollars, which was three hundred 
and five per cent, more than he paid for the cow : how much 
did the cow cost him ? 

Note. — If the rate per cent, exceeds one hundred, the whol 
number, to which the rate is added, must be increased 1 for each 
hundred. 



265. How do you find the base, when the amount and rate are 
known ? 
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6. A crop of wheat, worth $1036, exceeds the value of 
the corn crop by 40 per cent. • what was the value of the 
corn crop? 

7. A merchant, in closing up his business, had $85000 ; he had 
doubled his capital, and in addition, made twenty-five per cent, of 
it : what was the amount of his capital ? 

8. A man's income is $9180, arising from labor and invest 
meats : his investments yield 70 per cent, of his labor : what 
is the value of his labor ? 

9. A farmer bought 40 sheep, and after keeping them for 
one year, sold them at an advance of 55 per cent., and received 
$248 : what did he pay for the sheep per head ? 

10. A merchant bought a lot of goods and marked them at 
an advance of 26 per cent. : when sold, he found that they 
brought him $6835.50 : what did the goods cost him ? 

266. Knowing the di£ference and rate, to find the base. 

1. A cask of wine, out of which 3t per cent, had leaked, 
was found to contain 33.39 gallons : how many gallons did the 
cask contain? 

Analysis. — Thirty-seven operation. 

per cent, denotes .87 of 1 — .37 per cent. = .63 per cent. 
the capacity of the cask; 

and hence, the part of the '^^ • 1 ' • 33.39 ! x gal. 
cask that is filled is de- qq qq 

noted by 1 — .37 = .68. x = —^ = J>B gal. 

But .63 of the cask con- 
tains 33.39 gallons; therefore, the entire cask will contain as 
many gallons as .68 is contained times in 83.89, viz., 53 ; hence, to 
find the base, 

'Rule,— Divide the difference by the difference between 1 
and the ratCj expressed decimally. 

Examples. 
1. James, after giving John 15% of his marbles, has 136 
left : how many had he at first ? 
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2. Mr. Wilson lost 18 per cent, of his sheep by disease, and 
had a flock of 615 left : how many had he at first ? 

8. Mr. Jones invests 46% of his capital in land, and haa 
$513 left : what is his capital? 

4. An army fonght two battles ; in the first it lost 15 per 
cent., and in the second, 20 per cent, of the original number ; 
after which it mustered 19500 men : what was its original 
strength ? 

5. A grocer bought a quantity of provisions, but finding 
them damaged, sold them at a loss of 19 per cent., and re- 
ceived $10935 : what did they cost him ? 

6. A son, who inherited a fortune, spent 37 J per cent, of 
it, when he found that he had only $31250 remaining : what 
was the amount of his fortune ? 

1. A grocer purchased a lot of teas and sugar, on which 
he lost 16 per cent, by selling them for $4200 : what did he 
pay for the goods? 

8. A speculator invested in stocks, which, falling rapidly in 
price, he sold out at a loss of 13 per cent., and received 
$2262 : what was the amount of his purchase ? 

267. Formulas of percentage. 

Nearly every practical question, in Arithmetic, is a partic- 
ular case of one or other of the five operations of Percentage : 
hence, we write the formulas : 

1. Percaitage = Base x Bate Art, 259. 



^ T» X Percentage 

2. Rate = — =r 2- 

Base 

3. Base = ?^^^ 

Kate 



4 Base 



6. Base 



Amount 
1 + Rate 

DiflTerence 
1 — Rate 



Art. 261. 



- Art. 262. 



Art. 265. 



. Art. 266. 
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PROFIT AND LOSS. 

268, Profit and Loss are commercial terms, indicating gain 
or loss in business transactions. The gain or loss is always 
estimated on the cost price. 

The cost of an article is the amount paid for it. 

The selling price of an article is the amount received for it. 

The cost is the base ; the gain or loss is the percentage ; 
the rate per cent, of gain or loss is the rate; the selling price 
is the sum of the base and percentage, when there is a gairij 
and their difference when there is a loss. 

The following examples may all be wrought by the five for- 
mulas and rules of Percentage : 

Examples. 

1. Bought 9 barrels of sugar, each weighing 250 pounds, at 
1 cents a pound : how much profit would be made if it were 
sold at 8 J cents per pound ? 

2. If 15 pieces of muslm, each containing 43 yards, cost 2t 
cents per yard, what would be the gain if sold at 31 J cents 
per yard? 

3. A farmer bought a flock of 360 sheep ; their keeping 
for 1 year cost $0.^5 a head ; their wool was worth 1 dollar 
and 25 cents a head, and one-fourth of them had lambs, each 
of which was worth one-half as much as a fleece : what was 
the profit of the purchase at the end of the year ? 

4. A merchant bought 65 barrels of flour, at $5J per barrel, 
and sold them so as to gain $42.60 : what was the price per 
barrel ? 

5. A person bought 500 bushels of potatoes, at 62^ cents 



268 What do you understand by the terms profit and loss? 
What is cost? What is the selling price? What is the base? What 
Is the gain or loss? 
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per bushel, and sold them so as to gain $35 : at what price 
were they sold? 

6. A house and lot were bought for $6450. The house 
was repaired at an expense of $575, painted for $796, and 
was then sold so as to gain $945 : what was the price of the 
house and lot? 

^%, If in 3 hogsheads of molasses, which cost $68.04 cno 
third leaked out, what must the remainder be sold for per 
gallon to realize a profit of $2.52 on the whole? J^/* 

8. If a merchant's profits are 22 per cent, on The cost of 
the goods sold, what is his profit on $4162.50? 

9. A quantity of goods were bought for $3612 ; the charges 
on them were $54 : they were sold at an advance of 20 % : 
what was the profit? 

10. A merchant, on taking an inventory of stock, finds it 
worth $37649 : what would be his profit on this stock, if 
sold at an advance of 31-J-'yo? 

11. A merchant bought goods to the amount of $2965 ; but 
being damaged, he sold them at a loss of 15%: what was the 
amount of his loss ? 

^2. A quantity of flour was bought for $8550 ; ^ of the 
flour was so damaged as to be sold at a loss of 12% ; -J of it 
was sold at a profit of 19 % ; and the remainder at a profit 
of 30 Vo: what was the net profit on the flour ? 1 9 'I f.)^ ;' ' 

13. If sugar costs 16 cents per pound, and is sold at an 
advance of 12^%, what is the profit per lb.? 

14. A bank, whose capital is $200^00, after reserving $2860 
for a surplus fund, declared a dividend of 8"/o on the capital:/ ^ 
what were the entire profits?} ;> '^ v» (i '^^ J--.i ^iV 

15. The profits of a merchant averaged 25% of his capital^V^ 
and his expenses are 5 % of his profits : what part of the '^-- 
capital were the expenses? 

16, A farmer sells 375 bushels of co^ for 75 cents a bushel ; . 



^ 
Q 
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tbe purchaser sells it at an adyance of 20 per cent. : how much 
a bushel did he receive for the corn?y/% 

17. A merchant buys a pipe of wine, for which he pays 
$322:56, and he wishes to sell it at an advance of 25 per cent. : 
what must he sell it for per gallon ?^,il^^ 

18. A man bought 3275 bushels of wheat, for which he paid 
#3493.33 J, but finding it damaged, is willing to lose 10 per 
cent: wjiat must he ^U it for per ^^^11^^^^*^^^/^^*^^ ^^^i 
\^J^n I piTKhase tW Ic^s oflmaYofil5^M5^e^im ?eir ^ 
one for 40 per cent, more than it cost, and the other for 28 ^ 
per cent, less, what is the gain on the two lots ?/f /^ ^ 

20. Bought a cask of molasses containing 144 gallons, at 45 
cents a gallon, 36 gallons of which leaked out : at what price 
per gallon must I sell the remainder to gain 10 per cent, on 
the cost t^f. 

21. A person in Chicago bought 3500 bushels of wheat, at 
$1.20 a bushel : allowing 5 per cent, on the cost for risk in 
transportation, 3 per cent, for freight, and 2 per cent, commis- 
sion for selling, what must it be sold for per bushel in New 
York to realize 40 per cent, net profit on the purchase ? }J^ ^ 

22. Bought a quantity of goods for $348.50, and sold the 
same for $425 : what per cent, did I make on the amount 
received?/"^ 

23. Bought a piece of cotton goods for 6 cents a yard, and 
sold it for 7 J cents a yard: what was my gain per cent. t^-^ 

24. If I buy rye for 90 cents a bushel, and sell it for $1.20, 
and wheat for $1.12J a bushel, and sell it for $1.50 a bushel, 
upon which do I make the most per cent.? 

25. If paper that cost $2 a ream, be sold for 18 cents a 
quire, what is gained per cent. ? V 

26. How much per cent, would be made upon a hogshead of 
sugar weighing IScwt. 3 qr. 141b., that cost $8 per cwt., if 
sold at 10 cents per pound ?^ V 

27. A hardware merchant bought 45 T. 16 cwt. 251b. of iron^ 
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at $75 per ton, and sold it for $t8.50 per ton : what was his 
whole gain, and how much per cent, did he make ? 

28. A merchant buys 67560 feet of lumber for ItOOO : the 
expense of cartage and piling was $425, and the loss of material 
amounted to $216. If the lumber be sold at $91.50 per 1000 
feet, what will be the entiiie loss? 

29. A gentleman, having gold coin to the amount of $475 
sold it for bank bills and obtained $593.75 : what was the rate 
per cent, of premium on gold, and what the rate per cent, of 
depreciation on the bills ? 

30. In selling a quantity of wheat, a merchant gained $500 
when his rate of profit was 31 Vo : what was the cost ? 

31. In the course of 6 months a merchant gained $3745 : 
what amount of goods must he have sold, allowing a gain of 

25 Vo? 

32. The net profits of a shoe-dealer were $2965, and his ex 
penses were $1260. If the rate of profit were 40 Vo, what 
amount of goods were sold ? 

33. What must be the annual sales of a merchant, that he 
may realize $4500, after p<|j[ing $2500 expenses, when his rate 
of profit is 35 % ? 

34. The surplus fund of an insurance company, amounting ta 
$32500, will pay 12^Vo on its capital: what is the capital? 

35. The profits of a bank are 12 Vo of its capital ; the ex- 
penses are lOVo of the profits : what Vo of the capital are the 
expenses ? 

36. A grocer sold a lot of sugars for $477.12, which was an 
advance of 12Vo on the cost : what was the cost? 

37. Mr. A. bought a lot of sugars, but finding them of an 
Inferior qaulity, sold them at a loss of 15Vo, and found that 
they brought $340 : what did they cost him ? 

38. I sold a parcel of goods for $195.50, on which I made 
/5%; what did they cost. me? 
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39. Sold 18 cwt. 3 qr. 14 lb. of sugar, at 8 cents a pound, 
and gained 15%: how much did the whole cost? 

40. A dealer sold two horses for $4T2.50 eaclf, and gained 
on one 35 Vo, but lost 10*Vo on the other: what was the cost 
of each, and what was his net gain ? 

41. A merchant having a lot of flour, asked 33^ Vo more than 
it cost him, but was obliged to sell it 12^% less than hid 
asking price : he received $^ per bbL : what was the cost 
per bbL? 

42. If a merchant in selling a quantity of merchandise for 
$3850, loses 12% of the cost, what was the cost? 

43. If 25 per cent, be gained on flour when sold at |10 a 
barrel, what per cent, would be gained when sold at $11.60 a 
barrel ? 

Note. — In this class of examples, first find the eost, as in Art. 267; 
then find the gain, or loss; and then divide by the number on which 
the per cent, is reckoned. 

44. A lumber-dealer sold 25650 feet of lumber at $19.20 a 
thousand, and gained 20 per cent. : how much would he have 
gained or lost had he sold it at $15 a thousand ? 

45. A man sold his farm for $3881.25, Hby which he gained 
12^ per cent, on its cost : what was its cost, and what would 
he have gained or lost per cent, if he had sold it for $3211.50 ? 

46. If a merchant sells tea at 66 cents a pound, and gains 20 
per cent., how much would he gain per cent, if he sold it at 
11 cents a pound? 

41. Sold 5520 bushels of com at 50 cents a bushel, and 
lost 8 per cent.: how much per cent, would have been gained 
had it been sold at 60 cents a bushel? 

48. A grocer bought 3 hogsheads of sugar, each weighing 
1412^ pounds ; he sold it at 11 cents a pound, and gained 31^ 
per cent. : what was its cost, and for how much should he 
have sold ^t to |^ 50 per cent, on tbe cost? 

11 
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COMMISSION. 

269. Commission is an allowance made to an agent for a 
transaction in business, and is reckoned at a certain rate per 
ceut. on the amount of money used. 

270. A Commission Merchant is one who sells or buys 
goods for another. 

271. A consignment is a quantity of goods sent to a 
merchant for sale. 

A CONSIGNOR is the one who sends the goods. 

A CONSIGNEE is the one to whom the goods are sent. 

Note. — ^The commission for the purchase or sale of goods, in the 
city of New York, varies from 2^ to 12^ per cent. ; and, under some 
circumstances, even higher rates are paid. For the sale of real estate 
the rates are lower, varying from one-quarter to 2 per cent. 

All the cases of Commission come under the rules and for- 
mulas of Percentage. 

1. A commission merchant sold a lot of goods, for which 
he received $T540 ; he charged 2 J per cent, commission : what 
was the amount of his commission, and how much must he 
pay over? 

2. A commission merchant receives $1399.11 to be invested 
in groceries ; he is to receive 3 per cent, on the amount of the 
purchase : what amount is laid out in groceries, and what the 
commission ? 

3. An. auctioneer sold a house for $3125, and the furniture 
for $1520 : what was his commission at f per cent. ? 

4. A flour merchant sold on commission 150 barrels of 
flour, at $9.15 a barrel : what was his commission at 2 J- per 
cent, ? 

269. Wliat is commission? How is it reckoned?— 270. What J a 
commission merchant? — 271. What is a consignment? What is a 'on- 
si^Tior? WJiat is a couBignee? 
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6. I sold at auction 96 hogsheads of sugar, each weighing 
9 cwt. and 60 lb., at $6.50 per hundred : what was the 
auctioneer's commission at IfVo, and to how much was 1 
entitled ? 

6. An agent purchased 2340 bushels of wheat at $l.t5 a 
bushel, and charged 2f per cent, for buying, IJ per cent, for 
shipping, and the freight cost 2 per cent. : what was his com 
mission, and what did the wheat cost the owner ? 

I. A town collector received 4^ per. cent, for collecting a 
tax of $2564.25 : what was the amount of his percentage ? 

8. I paid an attorney 6f per cent, for collecting a debt of 
$7320.25 : how much did I receive ? 

9. My commission merchant sold goods to the amount of 
$1000, on which I allowed him 5 per cent. ; but as he paid over 
the money before it became due, I allowed him IJ per cent. 
more : how much am I to receive ? 

10. A dairyman sent an agent 34 1 6 pounds of cheese, and 
allowed him 3|- per cent, for selling it : how much would he 
receive after deducting the commission, if it were sold for 12^ 
cents per pound? 

II. A person has $1500 in bills of the State Bank of In- 
diana, upon which there is a discount of 2^ per cent., and 
$1000 of the bank of Maryland, upon which there is a discount 
of 3^ per cent. : what will be the loss in changing the amount 
into current money ? 

12. I am obliged to sell $2640 in bills on the bank of Dela- 
ware, upon which there is a discount of 2f per cent. : how 
mucli bankable money should I receive ? 

13. A merchant in New York received a consignment of 
J^D bbl. of flour, which he sold at $4.15 per bbl. He charged 

a commission of 2%, \Vo for storage, and f % for guarantee 
What were the charges, and what amount was transmitted to 
the consignor? 

Note. — 3 per cent, -f i per cent, -f | per cent. = 3 per cent 
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14. A commission merchant in New York receives 112000 
for the purchase of sugar. He charges 2% commission. What 
amount is laid out in purchasing sugar, and what is the com- 
mission ? 

16. A factor receives $108.^5, and is directed to purchase 
iron at $45 a ton ; he is to receive 6 per cent, on the money 
paid : how much iron can he purchase ? 

16. I forward $2608.625 to a commission merchant in Chicago, 
requesting him to purchase a quantity of com ; he is to receive 
2^ per cent, on the purchase : what does his commission amount 
to, and how much corn can he buy with the remainder, at 56 
cents a bushel? 

11. My agent at Havana purchased for me a* quantity of 
sugar at 6:J^ cents a pound, for which I allow him a com- 
mission of If per cent. His commission amounts to $42.66 : 
how many barrels of sugar of 240 pounds each did he purchase, 
and how much money must I send him to pay for it, including 
his commission ? 

18. A merchant in New Orleans received $181.60, to be laid 
out in the purchase of cotton. After allowing for commission 
at 2Vo, freight at -jj-Vo, insurance at ^°/o, and incidental expenses 
•jL%, what amount was expended in the purchase of cotton, 
and what was the commission? 

19. A commission merchant, in selling a quantity of mer- 
chandise for $2185, received a commission of $60 : what was 
the rate of commission? 

NoTS. — In this example, the base and percentage are given, and 
the rate is required (Art. 267). 

20. A land agent received $116 for selling a house for 
$6195 : what was his rate of commission ? 

21. A collecting agent received $15 for collecting a debt of 
$115 : what was his rate of commission? 

22. A miller received for his toll 5 bushels on every 45 
basbek of grain that he ground : what was the rate ? 
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INTEREST. 

272. Interest is a percentage paid for the use of money. 
Principal, or base, is the money on which interest is paid. 
Rate of interest is the per cent, paid per year. 

Amount is the sum of the principal and interest. 
Per annum means by the year. 

273. In interest, by general custom, a year is reckoned at 12 
months, each having 30 days. The Rate of Interest is generally 
fixed by law, and is called Legal Interest A.'d.j rate above 
the legal rate is usury ^ and is generally forbidden by law. 

274. In most of the States, the legal rate is 6 per cent. ; in 
New York, South Carolina and Georgia, it is 1%; and in 
some of the other States the rate is fixed as high as 1(^ per 
cent. 

275. There are five parts in interest : 1st, principal ; 2d, rate ; 
3d, time ; 4th, interest ; 5th, amount. 

CASE I. 

276. To find the interest of any principal for one or more 
years 

1. What is the mterest of $3920 for 2 years, at T per 
cent. ? 

Analysis. — In this example, the opekatiok. 

base is $3920, the rate 7%, and the $3920 

interest for 1 year is the percentage : Q»y ^dAjQ, 

this product multiplied by 2, the num- 

ber of years, gives the interest for 2 ^2U.40 mt. for 1 year. 

years; hence, ^ N<^- ^^ 1^^^' 

$548.80 interest. 
Rule. — Multiply the principal 
by the rate, expressed decimally, and the product by the num^ 
ber of years. 
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Examples. 

1. What is the interest of $675 for 1 year, at 6| per cent.? 

2. What is the interest of $871.25, for 1 year, at 7%? 
3 What is the interest of $535.50, for 1 years, at 6%? 

i What is the interest of $1125.885, for 4 years, at 8%? 
5. What is the interest of $789.74, for 12 years, at 5% 
f). What is the interest of $2500, for 7 years, at 7^% 
7 What is the interest of $3153.82, for 2 years, at ^%l 
■. What is the amount of $199.48, for 16 years, at 7%? 
J. What is the amount of $897.50, for 3 years, at 8%? 

10. What is the mterest of $982.35, for 4 years,^at 6f%? 

11. What is the amount of $1500, for 5 years, at 5i7o? 

12. What is the interest of $1914.10, for 6 years, at S^Vo? 

13. What is the interest of $350, for 21 years, at 10%? 

14. What is the amount of $628.50, for 5 years, at 121%? 

15. What is the amount of $75.50, for 10 years, at 6%? 

16. What is the amount of $5040, for 2 years, at 7^%? 

NoTE.^-When there are years and months, and the months are 
an aliquot part of a year, multiply the interest for X year- by tJie 
years and the months, reduced to the fraeOorh of a year, 

17. What is the interest of $119.48, for 2yrs. 6 mo., at 7%? 

18. What is the interest of $250.60, for 1 yr. 9 mo., at 6%? 

19. What is the interest of $956, for 5yrs. 4 mo., at 9%? 

20. What is the amount of $1575.20, for 3yTS. 8 mo., at 1%? 

21. What is the amount of $5000, for 2yrs. 3 mo., at 5^%? 

22. What is the interest of $1508.20, for 4 yrs. 2 mo., at 10%? 

23. What is the mterest of $75, for 6 yrs. 10 mo., at 12^% 

24. What is the amount of $125, for 5 yrs. 6 mo., at 4f %? 

272. What is interest? What is the principal or base? What is 
rate? Wliat is amount? Wliat is the meaning of per annam? — 273. 
How is a year reckoned, in compnting interest? How many days are 
reckont'd in a month? What is legal Interest? What is usury? 
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CASE II. 

277. To find the interest on a given principal for any rate 
and time. 

1. What is the interest of $1152.95, at 6 per cent., for 
2 yrs. 4 mo. and 29 da. ? 

Analysis. — The interest for 1 year is the product of the prin 
cipal and rate. If the interest for 1 year he divided hy 12, the 
quo: lent will be the interest for 1 month ; if the interest for 1 month 
be vlivided by SO, the quotient will be the interest for 1 day, 

Tae interest for 2 years is two times the interest for 1 year; the 
interest for 4 months, 4 times the interest for 1 month; imd the 
interest for 29 days, 29 times the interest for 1 day. 

OFSBATIOK. 

$1752.96 
M 

12) 105,1776 int. for lyr. $105.1776 x2 =$210.3552 2yr. 

30) 8,7648 int. for Imo. 8.7648 X4 = 35.0592 4mo. 

.29216 int. for Ida. 0.29216 X 29 = 8.47264 29da. 



Total interest, $253.88704 
Hence, we have the following, 

Rllle. 

I. Find the interest for 1 year: 

II. Divide this interest by 12, and the quotient mil be the 
interest for 1 month: 

III. Divide the interest for 1 month by 30, and the quo- 
tient vrill be the interest for 1 day: 

TV. Multiply the interest for I year by the nurriber of 
yrarSj the interest for 1 month by the number of months, and 
the interest for 1 day by the number of days, and the sum 
if the products will be the required interest. 

21 A. What are the general rates of legal interest? — ^275. How many 
parts are there in interest? What are they? — 276. How do you find 
tiie interest of any principal for one or more years? — ^277. How do you 
find the interest for any rate and time? 
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Note.— This method of computing interest for days,. is the one in 
general use. It supposes the month to contain SO dayi> or the year 
360 days; whereas, it actually contains 305 days. 

To find the exact interest for 1 day, we must regard the month as 
containing ^^^ days = 30 j-^ days ; and this is the number by wliich 
I lie interest for one month should be divided, in order to find the 
dxact interest for one day. As the diyisor, commonly used, is too smedl, 
t.ie interest found for 1 day, is a trifle too large. K entire accuracy 
is required, the interest for the days must be diminished by its 
jjj l)art = VuPart. 

2d METHOn. 

278. There is another rule resulting from the last analysis 
which is regarded as the best general method of computing interest. 

Rule. 
I. Find the interest for 1 year, and divide it by \2 ] the 
quotient vdll he the interest for 1 month : 

n. Multiply the interest for 1 month by the time expressed 
in months and decimal parts of a month, and the product 
will he the required interest, 

Note. — Since a month is reckoned at 80 days, any number of day* 
is reduced to dectmah of a month by dimding the ntmber of days by 3. 





Fixa.Tnples. 


1. What is the interest of $655, for 3 years 1 months and 


13 days, at Vhl 


V 




OPERATION. 


3 yrs. — 36 mod. 


$655 


*l mos. 


.Ot 


Id da, = .4 J mos. 


12)45.85 mt. for 1 year. 


Time = 43.4 J moB. 


3.82083+ int. for 1 month. 




43.4} time in months. 




121361 




1528332 




1146249 




1528332 



165.951383 Am. 
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2. What is the interest of 1358.50, for 1 yr. 8 mo. 6 da., at T % ? 

3. What is the interest of $1461.15, for 4 yrs. 9 mo. 15 da., 
at 6 per cent.? 

4. What is the interest of $1200, for 2 years 4 months and 12 
days, at 1^%? 

5. What is the interest of $4500, for 9 mos. 20 da., at 5 Vo ? 

6. What is the interest of $156.25, for 10 mo. 18 da., at 8 Vo ? 

7. What is the interest of $640, for 3 yrs. 2 mo. 9 da., at 6^% ? 

8. What is the interest of $276.50, for 11 mo. 21 da., at 10 Vo? 

9. What is the amount of $378.42, for 1 yr. 5 mo. 3 da., at 7 % ? 

10. What is the amount of $1250, for 7 mo. 21 da., at lO^'/c ? 

11. What is the mterest of $6500, for 2 mo. 10 da., at 9J% ? 

12. What is the interest of $70.50, for 10 years and 10 
months, at 5^ per cent. ? 

13. What is the amount of $45, for 12 years and 27 days, 
at 6f per cent. ? 

14. What will $100 amount to in 15 years and 6 months, 
if put at interest at 4 per cent. ? 

15. How much will $475.50 gain in 5 years 9 months and 
24 days, at 8 per cent.? 

16. What will be the interest of $4560, for 14 months and 
19 days, at 7 per cent.? 

17. What will $128.37^ amount to in 10 months and 27 
days, at 6 per cent,? 

, 18. What is the interest of $264.52, for 2 years 8 months 
and 14 days, at 6 per cent.? 

19. What is the amount of $76.50, for 1 year 9 months 
^nd 12 days, at 6 per cent.? 

20. What will be the interest for 3 years 3 months and 15 
days, of $241.60, at 7 per cent.? 

21. What is the interest of $5600, for 30 days, at 7 per 
cent. ? 



278, What is the rule for the second method? 
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22. What will $8450 amount to in 60 days, at 10 per cent.? 

23. What is the interest of $4000, for 1 month and 6 days, 
at 9 per cent. ? 

^24. What will be the amount of $81.60, from Septembor 
9th, 1852, to October 10th, 1853, at 6-J per centl ^j ,7^ ^i"^ 

. 25. What will be due on a note of $126.75, given July Hr' 
1854, and payable April 25th, 1858, at T per cent.^^ dj ^V/i ?^ 

2G. What is the interest of $350, from January 1st, ls.'>(> 
io 15 th of September next following, at 5^ per cent. l/J-^ 9 £ 3 'Y 

L>7. Gave a note of $560.40, March 14th, 1855, on inUr^ ■ 
after 90 days: what' interest was due December 1st, 1855, jj 
10 per cent.? fe ^.^hJ^ -^ 

28. What is the interest of $1256, for 11 months aud V- 
• lays, at 6 per cent ?Zf ' ^ f j!^ f- 

29. What is the amount of $745.40, at 5 per cent, interest 
being reckoned from the 5th day of the 10th month of 1850, 

to the 10th day of the 5th month of 1854 ?V*,X^ J^^/^ ^ ^ 

30. September 10th, 1852, James Trusty borrowed of Peter 
Credit $250, and March 4th, 1853, $500 more, agreeing to 
l)ay 7 per cent, interest on the whole : what was the amount 
of his indebtedness January 1st, 1854 ?5^/. /p/'f^ 

31. Ordered drygoods of A. T. Stewart & Co., at different 
times, to the following amounts : viz., Jan. 1st, 1854, $254 ; 
March 15th, 1854, $154.60 ; April 20th, 1854, $424.25 ; and 
June 3d, 1854, $75.50. I bought on time, at 6 per cent, in- 
terest : what was the whole amount pf my indebtedness on 
the first day of September following T/jf' i | J^ / i T 

32. If I borrow $475.75 of a friend at 7 per cen^., whjt 
will I owe him at the end of 8 months and a half? 



int., what ^ 



33. In settling with a merchant, I gave my note for $127.28, 
due in 1 year 9 months, at 6 per cent. : what must be \m\v\ 
\\ hen the note falls due ? 

34. A person buying a piece of property for $4500, agreed 
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to pay for it in three equal annnal instalments, with interest 
at G^ per cent. : what was the entire amount of money to 
KfC paid? 

35. A mechanic hired a jonmeyman for 9 months, at |40 
a month, to be paid monthly ; at the end of the time he 
had paid nothing ; he then settled, allowed interest at 1 
per cent., and gave his note, on interest, due in 1 year 4 
moutlis and 15 days : what will he pay yrhen his note falls 
due? 

36. A person owning a part of a woolen factory, sold his 
share for $9000. The terms were, one-third cash, on delivery 
of the property, one-half of the remainder in 6 months, and 
the rest in 12 months, with 1^ per cent, interest : what 
was the whole amount paid? 

INTEREST ON NOTES. 



$382.50 Chicago, January 1st, lov/x. 

1. For value received, I promise to pay on the 10th day 
of Tune next, to C. Hanford or order, the sum of three 
huuvjed and eighty-two dollars and fifty cents, with interest 
from date, at 1 per cent? 



^^^^ BALTDiOBB, January 1st, 1862. 

2. For value received, I promise to pay on the 4th of July, 
1864, to Wm. Johnson or drder, six hundred and twelve dol- 
lars, with interest at 6 per cent, from the 1st of March, 1862. 

John Liberal. 



$3120 Charleston, July 3d, 1860. 

3. Six months after date, I promise, to pay to C. Joiie;^ 
■^^ order, three thousand one hundred and twenty dollars, with 
interest from the 1st of January last, at *I per cent. 

Joseph Springsu 
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^''^"■^^ Nrw ToKK, July 7th, 1861. 

4. TwelTe months after date, I promise to pay to Smith & 
Baker or order, seveo hundred and eighty-six ^^ doDara, for 
value received, with iaterest from December 3d, 1861, at 8 
jKT cent. Silas Day. 

'. -4560.12 CnfciOTfATi, Mwch 10th, 18C3. 

5. Nine mouths after date, for Talne received, I promise 
to pay to Redfield, Wright & Co. or order, fonr thousand 
tive hmidred and eisty ^^ doUara, with intereat, aTter 6 
months, at 1 per cent. Fbedebick Stillhan. 



*I854.83 



Boston, July 17, 1863. 



6. EleTen months after date, for value received, we promise 
to pay to the order of Fondy, Bumap & Co. one thousand 
■ight hmidred and fifty-four ^^ dollars, with interest from 
Uay 18th, 1864, at 6 per cent. Faliier & Blakb. 

POUNDS, SHILLINGS, AND PENCE. 
S79. To find the Interest of pounds, ihilUugs, and pence. 
Rule. — I. Jteduce the shillings and pence to the dedmd 
■if a ■pound (Art. 214) : 

II. Then find the interest as though the sum were dollars 
and cents ; t^er which, reduce the decimal part ^ the answer 
to shUlinga and pence (Art. 215). 

f 
£]xaiD,ples. 
1. What is the interest, at 6 per cent., rf £2T 15a. 94 
I'or 2 years? 

£21 15s. M. = ^621.1875. 
£21.18'r5 X .06 X 2 = £3.3345 intereat. ; 

£3.3345 = £3 63. 8Jd. Ana. 
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8. What is the interest of ^22 15 13s. 8(L, at 6 per cent., 
for 3 years 6 months and 9 days? 

4. What is the interest of iei543 10s. 6d., for 2 years and 
a half, at 4 per cent. ? 

5. What is the amount .of igl04t 3s., for lyr. 4 mo. 16 da., 
at 6 per cent. ? 

6. What is the interest on ^2511 Is. 4d., at 6 per cent, 
per annum, for 6jj, 6mo. ? 

T. What is the interest on iS161 15s. 3d., at 6 per cent,, 
for 8 mo. 13 da.? 

PARTIAL PAYMENTS. 

280. A Partial Payment is the payment of a part of the 
amount due on a note or bond. When partial payments are 
made, they are indorsed on the note or bond. 

281. We shall now give the rule established in New York 
(see Johnson's Chancery Reports, vol, i., page 11,) for com- 
puting the interest on a bond or note, when partial payments 
have been made. The same rule is also adopted in Massachu- 
setts, and in most of the other States. 

Bule. 

I. Compute the interest on the prindpdl to the time of the 
first payment ; if the payment equals or exceeds this interest, 
add the interest to the principal, and from the sum subtract 
the payment ; the remainder forms a new principal : 

II. But if the payment is less than the interest, take no 
notice of it, except to indorse it on the note or bond, untU 
other payments shall have been made, which in all, shall 
exceed the interest computed to the time of the last payment; 
then add the interest, so computed, to the principal, and from 
the sum subtract the sum of the payments; the remainder 
will form a new principal^ on which interest is to be com- 
pitted as before. 



254 PERCENTAGE. 

Examples. 

1349.998 Richmond, Va., May 1st, 1846 

1. For value received, I promise to pay James Wilson, or 
order, three hundred and forty-nine dollars ninety-nine cents 
and eight mills, with interest, at 6 'per cent. 

James Paywei.l. 

On this note were indorsed the following payments : 

Dec. 25th, 1846, received $49,998 

July 10th, 1841, " -..-•. 4.998 

Sept. 1st, 1848, " 15.008 

June 14th, 1849, " 99.999^ 

What was due April 15th, 1850? 

Principal on interest from May 1st, 1846 - - - $349,998 
Interest to Dec. 25th, 1846, time of first pay- 
ment, 1 months 24 days 13.649 + 

Amount $363,647 + 

Payment Dec. 25th, exceeding interest then due - 49.998 

Remainder for a new principal $313,649 

Interest of $313,649 from Dec. 25th, 1846, to June 

14th, 1849, 2 years 5 months, 19 days - - 46.472 + 

Amount $360,121 

Payment, July 10th, 1847, less than in- ) 
terest then due ) 

Payment, Sept. 1st, 1848 15.008 

Their sum, less than interest then due - $20,006 

Payment, June 14th, 1849 99.999 

Their sum exceeds the interest then due - - - - $120,005 
Remainder for a new principal, June 14th, 1849 - 240.116 
Interest of $240,116 from June 14th, 1849, to 

April. 15th, 1850, 10 months 1 day - - - 12.045 
Total due, April 15th, 1850 - - - - $252,161 + 

279. How do you find the interest when the principal is in poands^ 
BhillingB, and pence? 



INTEREST. 255 



$6418.84 j^j,^ Haven, Feb. 6th, 1850. 

2. For value received, I promise to pay William Jenks, or 
order, six thousand four hundred and seventy-eight dollars and 
«ighty-four cents, with interest from date, at 6 per cent. 

John Stewart. 

On this note were indorsed the following payments : 

May 16th, 1853, received $ 645.T6 

May 16th, 1855, " 12t6 

Feb. 1st, 1856, " - ... - 2014.12. 

What remained due, August 11th, 1851? 

3. A's note of $1851.04 was dated Sept. 5th, 1851, on 
vhich were indorsed the. following payments : viz., Nov. 13th, 
1853, $416.98 ; May 10th, 1854, $152 : what was due March 
1st, 1856, the interest being 6 per cent.? 

^^^^^•^^ New York, Jan. 3d, 1854. 

4. For value received, I promise to pay to James Knowles, 
or order, eight thousand nine hundred and seventy-four dollars 
and fifty-six cents, with interest from date at the rate of 1 per 
cent. Stephen Jones. 

On this note are indorsed the following payments : 

Feb. 16th, 1855, received $1815.40 

Sept. 15th, 1856, " - ... - 3841.26 

Nov. 11th, 1851, " 1809.10 

June 9th, 1858, " 2421.04. 

What will be due, July 1st, 1858? 

*545^ Buffalo, Nov. 1st, 1853. 

5. For value received, I promise to pay 0. B. Morse, or 
order, three hundred and forty-fiver dollars and fifty cents, with 
interest from date, at 1 per cent. John Dor. 
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On this note are the following indorsements : 

June 20th, 1853, received $15 

Jan. 12th, 1854, " 10 

March 3d, 1855, " 15.50 

Dec. 13th, 1856; " ..... 52.15 

Oct. 14th, 1851, " - - - . - 106.15 

What will there be due, Feb. 4th, 1858? 



^^50 MoBiLB, Oct. 19th, 1850. 

6. For value received, we jointly and severally promise to 
pay Jones, Mead & Co., or order, four hundred and fifty dol- 
lars on demand, with interest, at 8 per cent. 

Manning & Bros. 

The following indorsements were made on this note : 

Sept. 25, 1851, received $85.60 ; July 10, 1852, received 
$20 ; June 6, 1853, received $150.45; Dec. 28, 1854, received 
$25.12J ; May 5, 1855, received $169 : what was due, Oct. 
18, 1851? 

PROBLEMS IN SIMPLE INTEREST. 

282. In every question of Interest, there are four parts : 
1st, Principal ; 2d, Rate ; 3d, Time ; and 4th, Interest. 
If any three of these parts are known, the fourth can be 
found. The interest is found by multiplying the principal by 
the rate and time in years (Art. 216) ; therefore, the interest 
is the product of the three factors, principal, Tate, and time. 
Any one of these factors is found by dividing their product 
by the other two ; Hence, we have the following principles 

1st, The interest is equal to the product of the principal 
rate, and time; 2d, The principal is equal to the interesr 
divided by the product of rate and time; 3d, The rale is 
equal to the interest divided by the product of the principal 
and time; 4th, The time is equal to the interest divided 
bt/ the product of the principal and rate. 



' ' PROBLEMS IN INTEREST. 257 

283. Formulag. 
1, Interest = I = PxRxT. 

Examples. 

1. At what rate per cent, mnst 1825 be put at interest 
for 1 year and 6 months, to produce an mterest of $34,125 ? 

Analysis. — The product of principal by the time is 825 x 1^ 
= 487|. By principle 3d, the rate equals $34.125 -7-487.5 = .07, 
or 7 per cent. 

2. What principal, at 6 per cent., will in 9 months give an 
interest of $178.9552 ? 

3. The interest for 2 years and 6 months, at 7 per cent., 
is $76,965 : what is the principal? 

4. What sum must be invested, at 6 per cent., for 10 
months and 15 days, to produce an interest of $327.3249 ? 

o 

5. If my salary is $1500 a year, what sum invested at 6 
per cent, will pay it? 

6. What sujn put at interest for 4 years and 3 months, 
at 7 per cent., will gain $283.3914? 

7. The interest of $2100 for 3 years 1 month and 18 
days is $460.60: what is the rate per cent.? 

8. A person owning property valued at $2470.80, rents it 
for 1 year and 10 months for $452.98 : what per cent, does 
it pay? 

9. At what rate per cent, must $3456 be loaned for 2 
years 7 months and 24 days, to gain $503,712? 

280. What is a partial payment ?— 281. What is the mle for partial 
payments? — 282. How many parts are there In a problem of simple 
interest? What are they?— 283. Write on the blackboard the for 
mulas for the problems of simple interest. 
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10. If I bnild a hotel at a cost of 156000, and rent it 
for 87000 a year, what per cent, do I receiYe for the invest- 
ment ? 

11. The interest on $1119.48, at ? per cent., is $195,909: 
what is the time? 

12 How long will it take $500 to donble itself, at 6 p^r 
ijent., simple interest? 

13. Wishing to commence business, a friend loaned me $3720, 
dt 6^ per cent., which I kept until it amounted to $5009.00 ; 
*jow long did I retain it? 

14. I borrowed $700 of my neighbor, for 1 year and 8 
months, at 6 per cent. ; at the end of the time he borrowed 
of me $750: how long must he keep it to cancel the*amonnt 
of interest I owed him ? 

15. What amount of money must I invest at 6Vo, that I 
may receive annually an income of $450 ? 



COMPOUND INTEREST. 

284. Compound Interest is interest computed on the amount, 
which is the sum of interest and principal (Art. 272). It may 
be computed annually, semi-annually, quarterly, monthly, weekly, 
or daily. In savings banks, the interest is generally. computed 
semi-annually. 

Rule. — Compute the interest for one year, unless some 
other time is named ; then add it to the principal^ and com- 
vide the interest on the amount as on a new principal ; add 
the interest again to the principal, and compute the intei^cHt 
as before ; do the same for all the times at which payments 
of interest become due; from the last result subtract the 
first principal, and the remainder vnll be the compound in- 
UTest, 



284. Wl\at is compound interest? 
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Examples. 

1. What will be the compound interest of $3250 for 4 
years, at T per cent. ? 

OPERATION. 

$3750.000 principal for 1st year. 
|3t50 X .01 = 262 500 interest for 1st year. 

4012.500 prmcipal for 2d " 

$4012.50 X ,01 = 280.875 interest for 2d " 

4293.375 principal for 3d " 

$4293.375 x .07 ="' 300.536 + interest for 3d " 

4593.911 + principal for 4li " 

$4593.911 x .07 = 321.573 + interest for 4th " 

4915.484 + amount at 4 years. 
1st principal 3750.000 

Interest $1165.484 + 

2. What will be the compound interest of $175 for 2 
years, at 7 per cent.? 

3. What will be the amount of $240 at compound interest, 
for 4 years, at 5 per cent.? 

4. What will be the compound interest of $300, for 3 
years, at 6 per cent.? 

5. What will be the compound interest of $590.74, at 6 
per cent., for 2 years? 

6. What will lie the compound interest of $500, for 2 years, 
t 8 per cent. ? 

7. What will be the compound interest of $3758.56, for 3 
years, at 7 per cent.? 

8. What will be the compound interest of $95637.50, for 7 
years, at 6 per cent. ? 

9. What will be the compound interest of $75439.75, for 4 
years, at 4 J per cent.? 
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DISCOUNT. 

. 286. DiscoiTKT is an allowance made for the payment of 
money before it is due. 

The Face of a note is the amount named in the note. 

The present value of a note, is such a sum as, being put 
at interest until the note becomes due, would increase to an 
amount equal to its face. 

The discount, on a note, is the difference between the face 
of the note and its present value. 

286. KxAwing the face of a note, due at a future time, and the 
rate of interest, to find its present value. 

1. I give Mr. Wilson my note for $106, payable in 1 year : 
what is the present value of the note, if the interest is 6 per 
cent.? What is the discount? 

Analysis. — The present value operation. 

is the base, the rate is 6 per 106 Am a 

cent., and the face of the note ^^^' ^^^^^ = 1+.06 ~ ^ 
is' the amount (Art. 26T). 

Rule. — Divide the face of the note by 1 dollar plus the 
interest of 1 dollar for the given time. 

Note. — ^When payments are to be made at different times, find the 
present value of tJie »ums separately, a/nd thevr sum wiU he the present 
value of the note. 

Examples. 

V 

1. What is the present value of a note of $615, due 1 year 
4 months hence, at T per cent.? 

2. What is the present value of $202.68, due in 1 year T 
months and 18 days, ^i 6 per cent.? 

285. What is discount? What is the face of a note? What is 
present value? What is the discount on a note? — 286. Knowing the 
&ce of a note and rate, how do you find the present value? 
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3. How much should I deduct for the present payment of 
a note of $721, due in 7 months and 6 days, at 6 per cent.? 

4. If a note for $5160 is payable Feb. 4th, 1864, what is 
its value Sept. 10th, 1863, interest being reckoned at 8 per 
cent? 

5» What sum of money will amount to $2500, in 2 years 
7 months and 12 days, at 12 per cent.? 

6. What is the present value and discount of $3000, pay- 
able in 1 year 2 months and 20 days, at T per cent.? 

T. A held a note of $1400 against B, payable Aug. 1st, 
1856 ; B paid it May 15th, 1856 : what sum did he pay, the 
interest being 7 per cent.? 

8. A flour merchant bought for cash 300 barrels of flour, 
for $10.50 per barrel; he sold it the same day for $12 a 
barrel, and took a note at 3 months : what was the cash value 
of the sale, and what his gain, if the interest is reckoned at 
1 per cent.? 

9. A man purchased a house and lot for $10000, on 
the following terms : 6000 in cash, 2500 in 3 months, and the 
balance in six months : what was the cash value of the prop- 
erty, interest being reckoned at 6 per cent.? 

10. Which is the more advantageous, to buy sugar at TJ 
cents a pound, on 4 months, or at 8 cents a pound on 6 
months, at 6 per cent, interest ? 

11. Bought land at $10 an acre : what must I ask per 
acre if I abate 10 per cent., and still make 20 per cent, on 
the purchase money? 

12. A merchant owed three notes, viz., $1000, payable Aug. 
1st, 1855 ; $500, payable Oct 10th, 1855, and $900, payable 
Nov. 1st, 1855 : what was the cash value of the three notes, 
July 1st, 1855, reckoning interest at 6 per cent. ; and what was 
the difference between that value and their amounts at the 
times when they fell due, if interest were reckoned from July 
1st 
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BANKING. 

287. A Corporation is a collection of persons authorized by 
law to do business together. The instrument which defines 
their rights and powers is called a Charter, 

288. Banks are Corporations for the purpose of receiving de- 
posits, loaning money, and furnishing a paper circulation repre- 
sented by specie. 

Bank Notes are the notes made by a bank to circulate as 
money, and should be payable in specie, on presentation at the 
bank. 

A Promissory Note is the note of an individual, and is a 
positive engagement, in writing, to pay a given sum, either on 
demand or at a specified time. 

FORMS OF KOTES. 

Nv>. 1. Negotiable Note, 



^-^'^^ Providence, May.l, 1856. 

For value received, I promise to pay on demand, to Abel 
Bond, or order, twenty-five dollars and fifty cents. 

Reuben Holmes. 

^o- ^ Note Payable to Bearer, 

^^'^^•^^ St. Louis, May 1, 1855. 

For value received, I promise to pay, six months after date, 
to John Johns, or bearer, eight hundred and seventy-five dol- 
lars and thirty-nine cents. Pierce Penny. 

^Q- ^- Note hy two Persons. 

^^^^•^"^ Buffalo, June 2, 1850. 

For value received, we jointly and severally promise to pa;^ 
to Richard Ricks, or order, on demand, six hundred and fifty 
nine dollars and twenty-seven cents. Enos Allan. 

John Allan. 
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Wo. i. JTote PayaJble ai a Bank. 



^^^•^^ Chicago, May 7, 1856. 

Sixty days after date, I promise to pay John Anderson, or 
order, at the Bank of Commerce, in the city of New York, 
twenty dollars and twenty-five cents, for valne received. 

Jesse Stokes. 

Remarks Relating to Notes. 

1. The person who signs a note is called the drawer or maker of 
the note ; thus, Reuben Holmes is the drawer of note No. 1. 

2. The person who has the rightful possession of a note is called 
the Jwlder of the note. 

3. A note is said to be negotiable when it is made payable to A. B., 
or order, who is called the payee (see No. 1). Now, if Abel Bond, to 
whom this note is made payable, writes his name on the back of it, 
he is said to indoi'se the note, and he is called the indorser; and 
when the note becomes due, the holder must first demand payment 
of the maker, Reuben Holmes ; and if Ije declines paying it, the holder 
may then require payment of Abel Bond, the indorser. 

4. When a note is not paid at the time it becomes due, the in- 
dorser must be notified of the fact, and of the time it was due. This 
notice is generally given by an oflBcer called a notary public, and is 
called a protest, 

5. If the note is made payable to A. B., or bearer, then the drawer 
alone is responsible, and he must pay to any person who holds the 
note. 

6. The time at which a note is to be paid should always be named ; 
but if no time is specified, the drawer must pay when required to do 
so, and the note will draw interest gfter the payment is demanded. 

7. When a note, payable at a future day, becomes due, it will draw 
nterest, though no mention is made of interest. 

8. In each of the States there is a rate of interest established by 
law, which is called the legal interest; and when no rate is specified, 
tlie note will always draw legal interest. If a rate higher than legal 
interest is named in the note, or agreed upon, the drawer, in most d 
the States, is not bound to pay the note. 

^87. What are corporations? What is a charter ?— 288. What are 
banks ? WTxat are bank-notes ? Wluit is a promissory note ? 
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9. If two persons jointly and severally give their note (see No. 8), 
It may be collected of either of them. 

10. The words, " For value received/* should be expressed in every 
note. 

11. When a note is given, payable on a fixed day, and in a specific 
article, as in wheat or rye, payment must be offered at the specified 
tune ; and if it is not, the holder can demand the value in money. 

12. Days of grace are days allowed for the payment of a note 
after the expiration of the time named on its face. By mercantile 
usage, a note does not legally fall due until 3 days after the expira- 
tion of the time named on its face, unless the note specifies ''without 
grace" For example, No. 2 would be due on the 4th of November, 
and the three additional days are called days of grace. 

When the last day of grace happens to be a Sunday, or a holiday, 
such as New Year's day, or the 4th of July, the note must be paid^ 
the day before ; that is, on the second day of grace. 

13. There are two kinds of notes discounted at banks: 1st. Notes 
g^ven by one individual to another for property actually sold ; these 
are called huainesa notes, or bicsiness paper. 2d. Notes made for the 
purpose of borrowing money, which are called accommodation notes, 
or accommodation paper. The first class of paper is much preferred 
by the banks, as more likely to be paid when it fidls due, or, in mer- 
cantile phrase, "when it comes to maturity." 



BANK DISCOUNT. 

289. Bank Discount is the dedaction made by a bank from 
the face of a note due at a future time. 

Bank discount, by custom, is the interest of the face of the 
note, calculated from the time when it is discounted to the 
time when it falls due ; in which time three days of grace are 
always included (see remark 12). The interest on notes dls 
counted at bank is always paid in advance. 

The proceeds of a note is the difference between its fao 
and the discount. 

289. What is bank discount? How is interest calculated? Whea 
is it paid ? What are the proceeds of a note ? 
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290. To find the bank discount. 

Rule. — Add 3 days to the time which the note has to rurif 
and then calculate the interest for thai time at the given rate. 

Examples. 

1. What is the bank discount on a note of $300, for 4 
months, at 6 per cent, per annum. 

2. What is the bank discount on a note of $200, payable 
in five months, at 9 per cent.? 

3. What is the bank discount and proceeds of a note of 
$500, at 6^ per cent., payable in 8^ months ? 

4. What is the cash value of a note, payable at bank, of 
$1255.38, and due in 4 months, at T per cent.? 

5. What was the bank discount on a note of $600, due 
August 1 3th, 1855, and discounted July 1st, 1855, reckoning 
interest at T per cent.? 

6. I bought 4368 bushels of wheat, at $1.25 a bushel, and 
sold it the same day for $1.30 a bushel on a note of 4 months. 
If I get this note discounted, at bank, at T per cent., what do 
I gain or lose ? 

7. What is the difference between the true and bank dis- 
count, of $1000, payable in T months, at 6 per cent.? 

8. What is the difference between the true and bank dis- 
count, of $10000, payable in 4 J months, at 8 per cent.? 

9. January 1st, 1855, a note was given for $1000, at 6 J 
per cent., to be paid May 1st, next following : what was its 
cash value at bank? 

10. A holds a note against B for $1500, to run 6 months 
from Aug. 1st, without interest. Oct. 1st, he wishes to pay a 
debt at the bank of SlOOO, and turns in the note at a dis- 
count of 5 per cent, in payment : how much should he receive 
back from the bank? 

^, ^ow do you find the bank discount? 

■ '•" ' n 
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STOCKS. 

292. Capital or Stock is the amount of money paid in to 
carry on the business of a corporation. 

Stockholders are the owners of the stock. 
Certificates are the written evidences of ownership. 

293. United States or State Stocks are the bonds of the 
United States, or of a State, bearing a fixed interest. 

A Coupon is a due-bill for interest, attached to bonds or 
certificates of stock, and payable at specified times. 

294. Par Yalue of stock is the number of dollars named in 
each share, generally 100; sometimes 50, and sometimes 25. 

Market Yalue of a stock, is what it brings per share, when 
sold for cash. 

295. Premium is the rate per cent, which a stock sells for 
above its par value. 

Discount is the rate per cent, which a stock sells for below 
its par value. 

296. Dividend is a profit divided among the stockholders, 
and. is generally estimated at a certain rate per cent, on the 
par value of the stock. 

297. Brokerage is a commission made to an agent for 
buying and selling stock, uncurrent money, or bills of exchange. 

Notes. — 1. The brokerage in the city of New York is generally 
ODe-foorth of one per cent, on the par value. 

2. In questions of stocks, the j7ar vcUtce is always the base, 

3. In the examples, the shares are $100 each, unless another amount 
is named. 

298. To find the dividend on a given amount of stock. 

1. What is the percentage on 25 shares, |100 each, of Kingg 
County Insurance Company, the dividend being 25 per cent.? 

Analysis. — Here, the ^ase- and rate are given to find the peiw 
conU^e (Art. 259). 
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2. The Atlantic Fire Insurance Co. declares a semi-annual 
dividend of 4^ % on the capital stock : what is the annual 
dividend oi 43 shares at that rate? 

3. The Atlantic Bank of Brooklyn has declared a serai- 
annual dividend of 5 % : what is the dividend on 18 shares ? 

4. A bankrupt is indebted to A, $5416, and to B, $6195 
;rhat does each receive, when the dividend to the creditors is 
4T^ per cent.? 

5. A mining company, shares $25 each, declared a dividend 
of 1 7 Vo : what was the dividend on 36 shares ? 

299. To find the value of stock which is above or below 
par. 

1. What is the value of $5600 of stock, reckoned at par, 
when the stock is at a premium of 9 per cent. ? 

Analysis. — In this class of examples, the base and rate are 
given. When the stock is above par, the amount is required (Art 
265) ; when it is below par, the difference (Art. 266). 

2. What is the cost of 56 shares of New York Central 
Railroad stock, at 5| per cent, below par, and the brokerage 
\ per cent. ? 

3. I bought 36 shares in the Pennsylvania Coal Company, 
at a discount of 12^ per cent., and sold them at a premium 
of 7 per cent., paying ^ per cent, brokerage in each case : how 
much did I make by the operation? 

4. What is the market value of 216 shares of bank-stock, 
each share $t5, and the premium T|Vo ? 

292. What is capital or stock? Who are stockholders? What are 
certificates? — 293. Wliat are United States stocks? What is a 
coupon? — 294. What is the par value of a stock? What is market 
value?— 295. What is premium? What is discount ?— 296. What is 
dividend ? — 297. What is brokerage ? What is the general rate in the 
city of New York? What is the base, in stocks? — ^298. How do you 
find the dividend on stock ? — 299. How do you find the value of stf»ck 
when it is above or below par? 
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6. The par value of 251 shares of bank-stock is $200 a 
share : what is the present value of all the shares, the stock 
being at a premium of 15 per cent. ? 

6. What is the value of 120 shares of Exchange Bank 
stock, it being at a premium of 18f per cent., and the par 
value being $150 a share? 

T. What will be the cost of 69 shares of Panama Railroad 
stock, at a discount of 8*o, the par value being $125, and 
brokerage f per cent.? 

8. Gilbert & Co. buy for Mr. A, 200 shares of United 
States stock, at a premium of 6^ per cent., and charge -J per 
cent, brokerage : if the shares are $1000 each, how much 
money does A pay for the stock? 

9. Mr. B. bought 125 shares of stock in the American 
Guano Company, at par, the shares being $20 each. At the 
end of 4 months, he received a dividend of 5 per cent., and at 
the end of 10 months, a second dividend of 4 per cent. At 
the end of the year, he sold his stock at a premium of 10 per 
cent. : how much did he make by the operation, reckoning the 
interest of money at 1 per cent.? 

300. To find how much stock, at par value, a given sum of 
money wiU purchase, when the stock is at a premium or discount. 

1. What value of stock, at par, can be purchased by 
$3045.38, if the stock is at a premium of 10 per cent., and 
^ per cent, is charged for brokerage? 

ANA.LTSIS. — When the stock is above par, the amount and the 
rate are given to find the base (Art. 26T); when below par, the 
difference and rate are given to find the base (Art. 267). 

2. A person wishes to invest $3000 in bank-stock, which is 
at a discount of 15 per cent. : what amount at par can he 
purchase ? 

300. How do you find bow much stock, at par, a given sum of money 
will buy when the stock is at a premium ? How when it is at a discount t 
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3. How many shares of Galena and Chicago Kailroad stoc^ 

can be bought for $6384, at 14% premium? 

4. When bank-stock sells at a discount of *r^'A, what 
amount of stock, at par value, will $3700 buy ? 

(5. A person has $7000, which he wishes to invest ; what 
will it purchase in 5 per cent, stocks, at a discount of 3J per 
cent., if he pays -J per cent, brokerage ? 

6 How much 6 per cent, stock, at par, can be purchased 
for 18700, at 8 J per cent, premium, ^ per cent being paid for 
brokerage ? 

7. A person owning $12000 in government funds, desires to 
purchase stock in the i^merican Exchange Bank. The funds 
are at a discount, of 3^ per cent., while the bank-stock is at a 
premium of 10^ per cent. : what amount of stock, at par value, 
can he purchase, allowing the broker's charges for the purchase 
to be f per cent.? 

301. To find the rate of interest on an investment in stock, 
when the stock is above or below par. 

1. What is the rate of interest on an investment in 6 per 
cent, stocks, when they are at a discount of 25 per cent.? 

Analysis. — ^The interest on the opkration. 

stock is computed on its p<ir value; .75 ) __ ••i v> n/» * /%/» 

the interest on the investment is « ) ~" * 

computed on the market value, and 

the percentage in each case is the ^ — _ = ,08 

same. Hence, 1 dollar of the stock '"^ 

multiplied by its rate of interest, a q 

will be equal to the market value * P 

of $1 of the stock multiplied by its rate of interest. 

Rule. — Multiply $1 of the stock by its rate of interest^ and 
divide the product by the market value of $1 of the stock: 
the quotient will be the rate of interest on the investment, 

2. If I buy 7 per cent, stock at 12^ per cent discount, 
what is the rate per cent, on the investment? 
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3. If the stcK^ of the Erie Railroad sells at 62^ per emt^ 
and pays semi-onnaal dividends of 2^ per cent., what would be 
the rate of interest on an investment ? 

4. Tho bonds of the Elinois Central Railroad Co^any, 
which bear interest of ? per cent, are worth 81 per cent., and 
the charge for brokerage is ^ per cent. : what would be the 
interest on an investment in these funds f 

5. The stock of the Hartford and New Haven Railroad is 
at a premium of 20 per cent. : reckoning the interest on money 
at 6 per cent, what will be the interest on an investment f 

302. Td find how much a stock must be above or below 
par, to produce a given rate of interest. 

1. At what rate most a 6 per cent stock be bought, so 
that the investment shall yield 9V« interest? 

Analysis. — Since the per- opratATieK. 

centage is the same in both x ) _ gi w aa aai* 

cases, $1 of the stock multiplied .09 J 

oy its rate of interest, is equal 

to the market value of $1 of a? = = .66f 

the investment multiplied by '^^ 

"^ ''^^' 1 - .66f = .33J dis, 

Hule. — I. Multiply |1 of the stock by Us rsBte of interest, 
and divide the product by the rate (f interest on the invest- 
ment: the quotient mU be the per cent, of the market valt^ 
of ^l of the stock: 

IL If the market value is greater than 1, subtract 1 from 
it J and the remainder vnU be the per cent, of premium; if 
less than 1, subtract it from 1, and the remainder will he the 
per cent, of discount, 

301. How do you find the rate of interest on an investment when the 
stock is above or below par ? — 302. How do you find how much a stock 
must be above or below par, to produce a given rate of Intereat^ 
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2. At what rate of discount most I inve&t in 8 per cent* 
stock, in order to yield me 10 per cent.? 

3. If the par value of a stock is $100, and the interest 1 

per cent., what is the discount when an investment yields 13 

l»er cent.? 

Ik 

4. At what rate must I invest in a 9Vo stock, that I maj 

\eceive 8 per cent, on my investment? 

303. Which is the best investment 7 

1. I invest $1250 in State stocks bearing aj interest of 6 

per cent., and a premium of 15 per cent. I invest an equa] 

amount in State fives at 12 per cent, discount. Which will 
yield the larger interest ? 

Analysis. — ^Find the rate of interest of each investment, and 
then compare the two rates. That investment which produces the 
greater rate is the more advantageous. 

OPERATION. 

1st. 2d. 



^1 X .06_ ^^^^ ^ ^^,^,^^ 



^g^ = .0568 = 5,V^% 



1.15 

The second investment is the more advantageous. 

2. Which is the better investment, to buy sixes at par, or 
sevens at lOt ? 

3. Which will yield the larger profit, 8 per cent, stock at 
a premium of 20 per cent., or 5 per cent, stock at 80 per 
cent. ? 

4. If I invest $2000 in State stocks at 5 per cent., at 
par, and an equal amount at 6 per cent., at 90, what will 
be the difference of the proceeds of the investments at thf 
end of 5 years? 

803. How do you determine which is the best investment ? 
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INSURANCE. 

304. An Insurance Company is a company chartered to 
insure against risks. 

Insurance is an indemnity for loss or injury. It is made by 
cMnpanies or individuals, in consideration of a certain sum paid. 

Underwriters or Insurers are the companies or persons who 
insure. 

305. Insurance is now limited, chiefly, to three classes of 
cases : 

1. Fire insurance, or insurance against loss by fire. 

2. Marine insurance, or insurance against loss by water. 

3. Life insurance, or insurance against loss by death. 

306. A Mutual insurance is one in which the insured share 
in the profits. 

307. A POLICY is the mutual agreement of the parties. 

308. Premium is the percentage paid by him who owns the 
property to him who insures it, as a compensation for risk. 

309. All the cases of insurance are simple applications of 
the principles of percentage. There are four : 

1.. To find the premium, when the base and rate are known 
(Art. 259). 

2. To find the rate, when the base and premium are known 
(Art. 261). 

3. To find the base, when the rate and premium are known 
(Art. 262). 

4. To find the percentage, when the premium is insured as 
well as the base. The base insured is then the premium plus 
the first base. 



304 What is an insurance company? Wliat is insurance? Who 
are imderwritere? 
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Examples. 

1. What would be the premium for inBurii^ a ship and 
car^, rained at tl47674,.at 3| per cent.? 

2. What would be the inaorance on a ship, valued at 
t4T520, at J of 1 per cent. At J of 1 per cent.7 

3. What would be the insurance on a house, valued at 
♦ 16800, at IJ per cent.? At J of 1 per cent.? 

4. A merchant owns | of ^ of a ship, valued at $24000, 
and insures hia interest at 2J per cent. : what does he pay for' 
his policy? 

5. What will it cost to insQre a store, worth $5640, at j 
per cent., and the stock, worth $1560, at f per cent.? 

6. A carriage-maker shipped 15 carriages, worth $425 each : 
what must he pay to obtun an insurance npon them at 15 
centg on a hundred dollars? 

1. A merchant imported 150Iihd. of molasses, at 35 cents 
El gallon; he gets it iosnred for 3^ per cent, on the selling 
price of 50 cents a gallon^ if the whole should be destroyed, 
and he get the amount of insurance, how much would he gain ? 

8. If I get mj house and fomiture, valned at $3640, insured 
at 4} per cent., what woald be my actual loss if they were 
destroyed ? 

9. The ship Astoria was valued at $20450, and her cargo 
at $25600, and was bound on a voyage from New York to 
Canton. The vessel was insured at the St. Nicholas ofSce for 
$12000, at 2| per cent., and the cargo for $18500, at 3} per 
cent. The vessel foundered at sea : what was the entire loss 
of the owner? 

10. Shipped from New York to the Crimea, 5000 barrels of 

805. To how ToaJiy classes ia insuianco limited? What mo tliejT 
—008. What is mutual insurance 7—307. What is the policy 7—308. 
ffliat is premiumt — 309. How man; casea nre tlioia tuT.lnsuraQMl 
Vbnt BR» they? 
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fiour, worth $10.50 a barrel The premium pwd was $2887.50 : 
what was the rate per cent, of the insurance? 

11. Paid $120 for insurance on my dwelling, valued at 
17500 : what was the rate per cent.? 

12. A merchant imported 225 pieces of broadcloth, each 
piece containing 40 yards, at $3.50 a yard : he paid $1323 for 
insurance : what was the rate per cent.? 

13. A merchant paid $1320 insurance on his vessel and 
cargo, which was 5| per cent, on the amount insured ; how 
much did he insure ? 

14. A man pays $51 a j^ear for insurance on his storehouse, 
at 1 J per cent., and $126.45 on the contents, at 2J per cent : 
what amount of property does he get insured ? 

15. A person shipped 15 pianos, valued at $275 each. He 
insures them at 3 per cent., and also insures the premium at 
the same rate : what insurance must he pay ? 

16. A store and its contents are valued at $16750. The 
owner insures them at If per cent., and then insures the 
premium at the same rate : what insurance must he pay ? 



LIFE INSURANCE. 

310. Life Insurance is an agreement to pay, in consideration 
of a premium, a specified amount to parties named in the 
agreement, in case of death, or other specified contingency. 

311. To enable the company to fix their premiums at such 
rates as shall be both fair to the insured and safe to the 
Association, they must know the average duration of life from 
any given time to its probable dose. This average is called 
the "Expectation of Life," and is deteraained by collecting 



310. What is life insurance ?--311, What is necessaay to enable s 
company to fix their premiums? How Ib the expectation dfiterminedl 
TV^at do yon understand by the expectation of life? 
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m many sources the most aathentic information in regard to 
3 average duration of life from any period named. 

If we take 100 infants, some will die in infancy, some in 

lildhood, and some in old age. It has been found, from care- 

al observation, that if the sum of their ages, after the last 

hall have died, be divided by 100, the quotient will be 38.72 

^ery nearly: hence 38.72 is said to be the "Expectation of 

Ijife'' at infancy. 

The CSarlisIe Tables of England, which differ but little from 
those used in this country, show the ** Expectation of Life " from 
1 to 100 years. At 10 years old it is found to be 48.82 ; at 20, 
41.46; at 30, it is 34.34; at 40, 27.61 ; at 50, it is 21.11 ; at 60, 
14 years; at 70, 9.19 ; at 80, 6.51 ; at 90, 3.28 ; and at 100, it is 
2.28 years. 

If we wish the expectation of life, between the periods 
named in the table, we can readily find it by the rules of pro- 
portion. Thus, if we wished the expectation of life at 16 years, 
we should observe that, at 10 years, it has been found to be 
48.82 ; at 20 years, it has been found to be 41.46 ; hence, for 
10 years it varies 48.82 — 41.46 = 7.36 years : 

Then, 10 : 6 : : 7.36 : 4.416 ; 

which number being subtracted from 48.82, leaves 44.40, the 
expectation of life at 16 years of age. 

312. From the above facts, and the value of money (which 
is shown by the rate of interest)^ a company can calculate with 
gTcat exactness the amount which they should receive annually, 
fnr an insurance on a life for any number of years, or during 
Its entire continuance. 

313. The Mutual Life Insurance Company, of New York, has, 
made a valuable collection of statistics, and its actuary, Shephar^ 
Ilomans, has constructed therefrom, a set of Tables, differinj' 
slightly from the Carlisle Tables. These changes have been adopj 
id by several other Companies ; but, as no settled standard has yi 
t^en Bxedf the examples, a& tefot«^ are wrought from the Carlii 
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Tables. Tables are also published, showing the quarterly, semi- 
annual, and annual premiums that must be paid on each $100, or 
$1000 insured. 

Note. — ^Experience has demonstrated that the risks are about 
equaT on all ages between 14 and 25 years. Persons under the age 
of 25 years are charged for whole life policies, the rate at that 
age; though dividends are based on the true age. An extra charge, 
on the above rates, of one-half per cent, on the amount insured, is 
made for insuring the lives of women under the age of 48 years. 

Examples. 

1. A person, 20 years of age, finds that the premium, per 
amium, is $1.36 on $100: what must he pay to insure his life 
for 1 year for $8950 ? 

2. A man, aged 40 years, wishes to insure his life for 5 
years, and finds that the annual rate is $1.86 for $100 : how 
much premium must he pay per annum on $12500? 

3. A person, 38 years of age, obtains an insurance on his 
life for 6 years, at the rate of $1.15 per annum on $100 : 
how much is the annual premium on $15000 ? 

4. A person going to Europe, expecting to return in 2 
yean*, eflfects an insurance on his Ufe at J of |^ per cent, 
premium on $100 ; he insures for $5000 : what is the annual 
premium ? 

5. What will be the annual premium for insuring a person's 
life, who is 60 years of age, for $2000, at the rate of $4.91 
on $100 ? 

6. A person, at the age of 50 years, obtained an insurance 
at 4f per cent, per annum on each $100 ; he insured for 
$1500, and died at the age of 10. How much more was the 
nsurance than the payments, without reckoning interest ? 

7. A gentleman, 41 years of age, going to China as ambaa 
eador, obtains an insurance on liis life for $10000, by paying p 
premium of $2.11 per annum on every $100, and dies at the 
middle of the third year : reckoning simple interest on his 
payments at 1 per cent., what is gaiited by the insurance? 
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ENDOWMENTS. 

314. An Endowment is a certain sum to be paid at the 
expiration of a given time, in case the person on whose life it 
is taken shall live till the expiration of the time named. 

The following table shows the value of an endowment pur- 
chased for $100, at the several periods mentioned in the 
column of ages, the endowment to be paid if the person 
attains the age of 21 years. The table is calculated under 
the hypothesis that money is worth 6 per cent, interest. 

TABLE OF ENDOWMENTS, 

Showing the sum to be paid at 21 years, if alive. 



Age. 

Birth $376.84 

3 months 344.28 

6 " .... 331.46 

9 « .... 318.90 

1 year 306.58 

2 " 271.03 

3 " 243.69 

4 « 225.42 



Age. 




6 years. 


...$210.53 


6 " ., 


... 198.83 


7" .. 


... 188.83 


8 « .. 


... 179.97 


9 « .. 


... 171.91 


10 " ., 


... 164.46 


11 « .. 


... 157.43 


12 « .. 


... 150.64 



Aga 

13 years. 

14 

15 

16 

17 

18 

19 

20 



« 
« 

€t 
it 
t€ 
tt 



$144.12 
137.86 
131.83 
125.97 
130.31 
114.89 
109.70 
104.74 



This table shows that if $100 be paid at the birth of a 
child, he will be entitled to receive $376.84, if he lives to 
attain the age of 21 years. If $100 be paid when he is ten 
years old, he "will be entitled to receive $164.46, if he lives to 
attain the age of 21 years. And similarly for other ages. We 
can easily find by proportion, 

1st. How much must be paid, at any age under 21, to pur- 
chase a given endowment at 21 ; and, 

2d. What endowment a sum paid at any age under 21, will 

purchase. 

Examples. 

1. What endowment, at 21, can be purchased for $250, paid 
at the age of 10 years? 

2. What endowment, at 21, can be purchased for $360, paid 
at the age of 5 years f ^ 



ANNUITIES. 
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8. If my child is T years old, and I purchase an endowmeni 
for $650, what will he receive if he attains the age of 21 
years? 



ANNUITIES. 

315. An Annuity is a fixed sum of money to be paid at 
regular periods, generally, yearly, either for a limited time, or 
forever, in consideration of a given sum paid in hand. 

The Present Yalue of an annuity is that sum which, being 
put at compound interest, would produce the sums necessary to 
pay the annuity. 

The purchaser of an annuity should pay more than the com- 
pound interest ; for the seUer cannot afford to take the money 
of the purchaser, invest it, reinvest the interest, and pay over 
the entire proceeds. 

Knowing the rate of interest on money, and the present 
value of an annuity, a close estimate may be made of the price 
it ought to sell for. 

Table, 

Showing the present valve of an annuitt of $1, from 1 to 80 yearSf ai 

different rates of inierett. 



TearSb 


5 per cent 


6 per cent 


Yewsw 


6 percent 


percent 


1 


0.952381 


0.943396 


16 


10.837770 


10.105896 


2 


1.859410 


1.833393 


17 


11.274066 


10.477260 


3 


2.723248 


2.673012 


18 


11.689687 


10.827603 


4 


3.545950 


3.465106 


19 


12.085321 


11.158116 


5 


4.329477 


4.212364 


20 


12.462216 


11.469921 


6 


5.075692 


4.917324 


21 


12.821163 


11.764077 


7 


5.786373 


6.582381 


22 


13.163003 


12.041582 


8 


6.463213 


6.209794 


23 


13.488674 


12.303379 


9 


7.107822 


6.801692 


24 


13,798643 


12.650358 


10 


7.721735 


7.360087 


25 


14.093946 


12.783366 


11 


8.306414 


7.886875 


26 


14.375186 


13.003166 


12 


8.863252 


8.388844 


27 


14.643034 


13.210534 


13 


9.393573 


8.852683 


28 


14.898127 


13.406164 


14 


9.898641 


9.294984 


29 


15.141074 


13.590721 


U 


10 379658 


9.712249 


30 


15.372451 


13.764831 



annuity = — - — ^ — ^-^ ; tlierefore, 
^ pres. val. of $1 ' ' 
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To find the present value of an annuity for any rate, and 
for any tirao, we simply multiply the present value of an an- 
nuity of 81 for the same rate and time, by the annuity, and 
the product will be its present value. 

Thus, the present value of an annuity of 1600 for 8 years, 
at 6 per cent., is 

«6.209t94 X 600 - $3125.8764 ; that is, 

pres. val. of $1 x annuity = pres. val. ; hence, 

_ pres. val. 
pres. 

316. To find what sum will produce a certain annuity at a 
given rate and for a given time. 

Rule. — Multiply the present value of an annuity of %\^ 
at the given rate and for the given time, by the given annw- 
ity ; the product vrill be that sum. 

317. To find what annuity a given sum will produce ^ at a 
given rate, and for a given time. 

Rule. — Divide the givhi sum, or present vdlue^ by the pres- 
ent value of $lf for the given rate and time, and the quotient 

will be the annuity. 

Examples. 

1. What is the present value of an annuity of $550, at 5 
per cent, for 21 years? 

2. What would be the value of an annuity that should yield 
eight hundred and thirty-five dollars a year for sixteen years, 
the interest being compound, and at the rate of 5 per cent 
per annum ? 

3. What is the present value of an annuity of $1500 a 
year, for 30 years, the compound interest being reckoned at 6 
per cent. ? 



314. What is an endowment? Wliat does the table of endo\\TBent8 
show? What may b(3 found from the table ? — 315, What is an annu- 
ity? What is the present vahie of an annuity? — 316. How do you 
Gnd the present value of an annuity fbr a given rate and time? 
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4. What annuity, for twenty-four years, could be purchased 
for the sum of twenty-seven thousand five hundred and sixty 
dollars, the compound interest being reckoned at 6 per cent. ? 

5. Mr. Jones having a small fortune of $25000, and calcu- 
lating that he would live about 20 years, purchased an annuity 
a I 6 per cent., with an agreement that he would pay $20 a 
yiiar to an invalid sister : what was his annual income from 
(he investment after making that payment? 



ASSESSING- TAXES. 

318. A Tax is a certain sum required to be paid by the in- 
habitants of a town, county, or State, for the support of gov- 
ernment. It is generally collected from each individual, in 
proportion to the amount of his property. 

In some States, however, every white male citizen, over the 
age of twenty-one years, is required to pay a certain tax. 
This tax is called a poll-tax ; and each person so taxed is 
called a poll. 

319. In assessing taxes, the first thing to be done is to 
make a complete inventory of all the property in the town, on 
which the tax is to be laid. If there is a poll-tax, make a 
full list of the polls, and multiply the number by the tax on 
each poll, and subtract the product from the whole tax to be 
raised by the town ; the remainder will be the amount to be 
raised on the property. This remainder is the percentage or 
tax to be raised. The value of the property taxed is the base ; 
hence this remainder, divided by the value of the property, 

317. How do you find what annuity a given suni will produce, at 
a given rate and for a given time ? — 318. What is tax ? How is it 
generally collected? What is a poll-tax?- 319. What is the first 
tiling to be done in assessing a tax ? If there is a poll-tax, how do you 
find the amount ? How, then, do you find the per cent, of tax to be levied 
on a dollar ? How do you find the tax to be raised on each ludi\\dxsal\ 
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gives the rate. Each man's property, mtdtiplied by the rate, 
gives his tax or percentage. 

Examples. 

A certain town is to be taxed $4280 ; the property on 
which the tax is to be levied is valued at $1000000. Now 
there are 200 polls, each taxed $1.40. The property of A is 
gained at $2800, and he pays 4 polls. 



B's at $2400, pays 4 polls, 
C's at $2530, pays 2 " 
D's at $2250, pays 6 " 



E's at $1242, pays 4 polls, 
F's at $1651, pays 6 ". 
G's at $1600.80, " 4 " 



What will be the tax on one dollar, and what will be A'a 
tax; and, also, that of each on the list? 

First, $1.40 X 200 = $280, amount of poll-tax. 

$4280 — $280 = $4000, amount to be levied on property. 
Then, $4000 -^ $1000000 = .004 = ^Vo = 4 mills on $1. 

Now, to find the tax of each, as A's, for example : 

A's mventory, $2800 

.004 

$11.20 
4 polls, at $1.40 each, --.-.- 6.60 
A's whole tax, .----.--- $16.80 

In the same manner, the tax of each person in the town- 
ship may be found. 

Examples. 

1. In a county embracing 350 polls, the amount of property 
on the tax-list is $318200 ; the amount to be raised is as fol- 
lows : for State purposes, $1465.50 ; for county purposes, 
S350.25 ; and for town purposes, $200.25. By a vote of the 
county, a tax is levied on each poll of $1.50 : how much per 
cent, will be laid upon the property? 

S. In a county embracing a population of 98415 persons, & 
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tax is levied foi town, county, and State purposes, amounting to 
$100406. Of this sum, a part is raised by a tax of 25 cents on 
each inhabitant, and the remainder by a tax of two mills on the 
dollar : what is the amount of property taxed ? 

3. In a county, embracing a population of 56450 persons, a 
tax is levied for town, county, and State purposes, amounting to 
$87467 ; the personal and real estate is valued at $4890300. 
Each inhabitant is taxed 25 cents : what per cent, is the tax, 
and how much will a man's tax be, who pays for five persons, 
and whose property is valued at $5400 ? 

What is B's tax, who is assessed for 2 persons, and whose 
property is valued at $3760.50 ? 

4. A banking corporation, consisting of 40 persons, was taxed 
$957.50 ; their property was valued at $125000, and each per- 
son was afisessed 50 cents : what per cent, was their tax, and 
what was a man's tax, who paid for 1 person, and whose share 
was assessed for $2000 7 

5. What sum must be assessed to raise a net amount of 
$5674.50, allowing 2^ per cent, commission on the money col- 
lected ? 

6. Allowing 4 per cent, for collection, what sum must be 
assessed to raise $21346.75 net? 

7. In a certain township, it becomes necessary to levy a 
tax of $4423.2475, to build a public hall. The taxable prop- 
erty is valued at $916210, and the town contains 150 polls, 
each of which is assessed 50 cents. What amount of tax must 
be raised to build the hall, and pay 5 per cent, for collection, 
and what is the tax on a dollar? 

What is a person's tax who pays for 3 polls, and whos< 
personal property is valued at $2100, and his real estate a 
$3000 ? 

What is G's tax, who is assessed for 1 poll, and $1275.50? 

What is H's tax, who is assessed for 1 poll, and $2456 ? 
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8. The people of a school district wish to build a new 
school-house, which shall cost $2850. The taxable property of 
the district is valued at $190000 : what will be the tax on a 
dollar, and what will be a man's tax whose property is valued 
at $1500? 

How much is Mr. Merchant's tax, whose personal and real 
oBtate are assessed for $1200? 

9. In a school district, a school is supported by a rate-bilL 
A teacher is employed for 6 months, at $60 a month ; the fuel 
and other contingencies amount to $66. They drew $41.60 
public money, and the whole number of days' attendance was 
7688 : what was D's tax, who sent 148 days ? 

What was F's tax, who sent 184J days ? 



EQUATION OF PAYMENTS. 

320. Equation of Payments is the process of finding the 
average time of payment of several sums due at diflferent time^, 
so that no interest shall be gained or lost. 

The average or equated time, is the time that elapses from 
the time at which we begin to reckon interest to the time of 
payment of all the debts. The equated date is the date of 
payment of all the debts. 

32 L When the times of payment are reckoned from, the 
same date. 

1. B owes Mr. Jones $51 : $15 is to be paid in 6 montjis ; 
$1^ in 1 months ; and $24 in $10 months : what is the average 
time of payment, so that no interest shall be gained or lost ? 

Analysis. — The interest of $15 for 6 
months, is the same as the interest of $1 
for 90 months; the interest of $18 for 7 
months, is tlie same as the interest of $1 
for 126 months; and the interest of $24 
for 10 months, is the same as the interest 
of $1 for 240 niontiis; hence, the sum of 



$15 


X 


6= 90 


$18 


X 


1 - 126 


$24 


X 


10 = 240 


67 




67)456(8 
456 
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these products, 456, is the number of months it would take |l to 
produce the required interests. Now, the sum of the payments, $57, 
will produce the same interest in onQ fifty-seventh part of the time; 
that is, in 8 months: hence, to find the average time of payment: 

Rule. — Multiply each payment by the time before it becomes 
due, and divide the sum of the products by the sum of the 
vayments: the quotient mill be the average time. 

Examples. 

1. A merchant owes $1200, of which $200 is to be paid in 
4 months, $400 in 10 months, and the remainder in 16 months : 
if he pays the whole at once, at what time must he make the 
payment ? 

2. A owes B $2400 ; one-third is to be paid in 6 months, 
one-fourth in 8 months, and the remainder in 12 months : what 
is the mean time of payment? 

3. A merchant has due him $4500 ; one-sixth is to be paid 
in 4 months, one-third in 6 months, and the rest in 12 months: 
what is the equated time for the payment of the whole? 

4. A owes B $1200, of which $240 is to be paid in three 
inonths, $360 in five months, and the remainder in 10 months : 
what is the average time of payment ? 

6. Mr. Swain bought goods to the amount of $3840, to be 
paid for as follows, viz. : one-fourth in cash, one-fourth in 6 
months, one-fourth in 7 months, and the remainder in one year: 
what is the average time of payment ? 

6. A man bought a farm for $5000, for which he agreed 
to pay $1000 down, $1200 in 3 months, $800 in 8 months, 
$1500 in 10 months, and the remainder in one year : if he payg 
the whole at once, what would be the average time of pay 
mcnt 7 



320. What is equation of payments? What is the average or 
equated time? — 821. How do you find equated time? 
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T. A person owes three notes : the first is for $200, pay- 
able July 1st ; the second for $150, payable August 1st ; and 
a- the thh'd for |250, payable August 15th : what is the average 
time, reckoned from July 1st? 

322. When the times are reckoned from di£ferent dates. 

1 E. Bond, 

Bought of Trust & Co. 

a86L Aug. 1, 450 yds. muslin, at 10 cents - - - $45 00 

Aug 16, 800 yds. calico, at 12^ cents - - - 100 00 

Sept. 5, 120 yds. bombazine, at 80 cents - - 576 00 

. Oct. 1, 300 yds. cloth, at $3.50 - - - - 1050 00 

On what day may the whole be supposed to have been pur- 
chased ; or, what is the equated date of purchase ? 

Analysis. — ^The owner parted with his goods, and therefore 
with their values, at the dates specified; and the question is, to 
find at what time he could have sold the whole at the same 
advantage. Reckoning from Aug. 1st, the earliest date, he had the 
use of $45, the amount of the first sale, for no time ; of $100 for 
15 days, viz., from Aug. Ist to Aug. 16th; of $576 for 35 days, 
viz., from Aug. 1st to Sept. 5th; of $1050 for 61 days, from 
Aug. 1st to Oct. 1st: then, by the preceding Article, we have 
the following operation: 

OPERATION. 

45 X = 000 

100 X 15 = 1500 

5T6 X 35 = 20160 

1050 X 61 = 64050 

ITU ini)85n0(48^2 3^ equated time. 

7084 

14870 48 days from Aug. 1st. 
14168 equated date, Sept. 18th. 

702 



1771 



322. From what date may the equated time be reckoned? What is 
the multiplier of the date used as the point of departure ? What do 
yon do when the quotient contains a fraction? What is the rule 
when the times are reckoned for different dates? 



It 
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Instead of reckoning from the earliest date, we might have 
reckoned backward from the latest date. 

From Oct. 1st to Sept. 5th there are 26 days. 
" to Aug. 16th " 46 " 
to Aug. 1st " 61 " 

45 X 61 = 2T45 

100 X 46 = 4600 

6T€ X 26 = 14976 

1050 X = 0000 

lin 22321 -^ mi = 12i?ff days. 

^ 

13 days from Oct. 1st or Sept. 18th. 

Utile. — I. From the date assumed as the point of reckon^ 
ing, find the intervening days to each date, and multiply each 
amount by its number of days: 

II. Divide the sum of these products by the sum of the 
payments, and the quotient vnLl be the equated tim>e in days. 
This number, reckoned from the assumed date, will give the 
equated date. 

Note. — ^1. The equated time may be reckoned from the earliest or 
any previous date, or from the latest date or any date subsequent to it 

2. The multiplier of the date used as the point of reckoning is 0, 
and the corresponding product is nothing. The payment must be 
added, in finding the sum of the payments. 

3. When the fraction in the quotient is less than i, it is rejected 
when greater than If, 1 is added to the days. 

2. Mr. Johnson sold, on a credit of 8 months, the following 

bills of goods : 

April 1st, a biU of $4350, 

May nh, a bill of 3750, 

June 5th, a bill of 2550 

At what time will the whole become due ? 

Note. — Find the equated date ci purchase, to which add the time 
of credit; if the times of credit vary, find the times of payment, 
and then equate. 

3. A purchased of B the following bill of goods, on different 
times of credit : 
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May 1st, 1851, a bill amounting to 1800 on 3 months. 
June 1st, ' " " " " 700 " 3 

July25tli, *« " " " 1000 " 6 " 

What is tlie equated time for the payment of the whole, and 
on what day, reckoned from Aug. 1st, is the bill due? 

i. A person purchased the following bills of goods, on dif- 
ferent times of credit : 

Jan. 1st, 1855, a bill amounting to $361.20 on 4 months. 

" 28th, " " " " 901.80 " 3 

Feb. 24th, " " " " 826.38 " 5 

March 30th, " " " « 854.88 "6 " 

May 1st, " " " « 396.50 " 4 

What is the average time of payment from the time the iBrst 
bill falls due? On what day is the payment made? 

5. A flour merchant bought at one time 150 barrels of 
flour, at $8 a barrel ; 15 days afterward he bought 176 bar- 
rels, at 18.50 a barrel ; 25 days after that he bought 200 
barrels, at 89 a barrel : how many days after the first pur- 
chase would be the equated time of payment ? 

323. To find how long a sum of money must be at interest 
to balance the interest on a given sum for a given time. 

1. If A lends B $700 for 3 months, how long ought B to 
lend A $500 to balance the interest ? 

Analysis. — Since $700, in 3 months, operation. 

will produce as much interest as $2100 in 700 X 3 = 2100 ; 

1 month, it will require as many months 2100 -f- 500 = 4i 
for $500 to produce the same interest, as A a\ fi, 

600 is contained times in 2100. ' ^ 

2. A lends B his note for $900, payable in 5 months : for 
what length of time should B lend to A his note for |480, to 

balance the favor? 
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3. C buys of D 100 barrels of flour, at $7J per barrel, 

and in payment gives his note for 3 months ; D buys of C 

500 bushels of wheat at 80 cents per bushel, and gives his 

note in payment : how long must this note run, that each may 

are an equal use of the other's money? 

324. To find how long the balance may he kept, when pay- 
nents are made before they are due. 

1. A owes B $800, payable in 6 months ; at the expiration 
of 4 months, he pays $500 : how long beyond the 6 months 
should A retain the balance, so that neither shall make or lose 
interest ? 

Analysis. — A has the right to retain operation. 

the $800 for 6 months, or $4800 for 1 800 X 6 = 4800 

month. He retains $500 for 4 months, or 500 X 4 = 2000 

$2000 for 1 month. Hence, he may still 300 2800 

retain $2800 for 1 month, or the balance, ^g^^ _^ ^^ _ 

$300, as many months as 800 is contained * ~~ * 

times in $2800; or, 9 J months from the date of the debt; or, 
9 J — 6 ^ 3J months beyond the time of six months. 

2. C owes D $2500, payable in 4 months ; but at the end 
of 3 months pays him $1600 : how long after the payment of 
$1600 should the remainder be retained to balance the account? 

3. One merchant owes another $1600, payable in 6 months, 
but at the end of 3 months pays $400 ; at the end of 4 
months $400, and at the end of $5 months $300 : how long, 
from the last payment, may the balance be retained to square 

he account ? 

4. Mr. Jones owes his grocer $900, due 9 months from the 
1st day of January ; June 15, paid $520 : on what day was 
the remainder due? 

5. A note for $500, dated November 6th, 1856, payable in 
3 months, was given by E to F. On December 3d, E paid 
$350 : at what time was the balance due ? 

13 
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335. To find the cash balance of an acconnt. 

An acconnt is said to be balanced when the sum of the 

)ms on the debit side is equal to the sum of the items on 

ie credit side. When these two sums are unequal, such an 

mount is added to the less as will make the sum equal to 

he greater. This is called the balance. There are three kinds 

uf balances : 

1st. The merchandise balance, in which interest on the items 
is not considered ; 

2d The interest balance, which adjusts the interest on the 
two sides of an account ; and 

3d. The cash balance, which arises from combining the mer- 
chandise balance with the interest balance. 

Accounts are settled either by cash or by note. In ascer- 
taining the cash balance of an acconnt, interest is allowed on 
all the items of both sides ; the balance of interest makes a 
new item, and may belong to either side of the account. 

Ascertam the cash balance of the following account on the 
25th of Aprn,^ 1850 : 

Dr. S. Sn 

1850. April Ist, To goods, $375.00 

"17th, " " 268.00 

"25th, " " 175.00 

Cash balance, 237.93 

$1055.93 $1055.93 

Analtsib. — Reckoning backwards from April 25th, we find thft 
days for which we charge interest, and these are used as multiplien^ 
The interest of $375 for 24 days is the same as the interest of $1 ft 
9000 days ; and so of the other items. The difference of the smf 
of these products, is the number of days which $1 must be at inteif 
to produce the balance of interest, and the balance always goes H 

the larger sum of the products. 

I 

k 

825. What is the rule for finding the cash balance of an acco^ 



)6RASS. 


Cr. 


/ 


April 7th, By goods, 
" 15th, " 
" 25th, Bal. of Int., 


$675.00 

380.00 

.93 


t 
f 
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Debtor Items. operation. Creditor Bems, 



315 X 24 = 9000 

268 X 8 = 2144 

115 X = 0000 

11144 



675 X 18 = 12150 
380 X 10 = 3800 

15950 
11144 



4806 

Then, 4806 x i% = 0.93 +, balance of interest. 

Rule. — I. Take the latest date of the account^ or any later 
date at which the balance is to be struck y as the point of 
reckoning, and find the days between this date and the date 
of each item; and consider these days as multipliers: 

' II. Multiply each item by its multiplier ; then take the 
difference of the sums of these products, and multiply it 
by the interest for one day: the result will be the interest 
balance, which is to be added to the side having the greater 
sum: 

III. Then find the cash balance. 

Notes. — 1. If the cash balance bad been required on any day aftei 
tbe 25tb of April, the mode of proceeding would have been exactly tbe 
same. 

2. In tbe examples, the rate of interest wiU be taken at 7 per cent., 
and 360 days in the year. 

3. After tbe balance of interest is found, the cash balance is ob- 
tained by adding the two sides of the account, taking the diflference 
of the sums, and placing it on the smaller side of the account. 

4. If the cash balance is settled by a note, interest should run on 
the note from the date of the cash balance to the time of payment. 

5. Let the pupil find the interest and cash balance in each of the 
following examples: 

2. What is the balance of interest, and what the cash bal- 
ance, on the following account, on March 20th? 
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Dr. 



S. Johnson. 



1850. Jan. 1, To merch., $500 
" 16, " cash, 450 
Feb. 5, " merch., 
(( 24 <^ '^ 

Mar. 1, " cash, 
" 16, " merch.. 
Interest balance, .58 



680 
300 
150 
600 



$2680.58 



Jan. 5, Bj cash. 



" 25, " 
Feb. 16, " 



mercb., 



cash, 
Gash balance, 



Cr. 

$350 
Y80 
250 
600 
700.5 



$2680.58 



Note. — 1. When the items have the same or different times of 
credit allowed, find when the items are payable, and then proceed 
as before. * 

2. If the cash balance is required on a day prenaus to the latest 
date of the items, find the cash balance for this latest date ; then find 
the present value for the given date : this will be the cash balance. 

3. Allowing a credit of six months on each item, what is 
the interest and cash balance, Feb. 1st, 1856? 



Dr. 



R. Sherman. 



Cr. 



1855. July 1st, To merch., $750 
" 17th, " " 600 
*' 25th, " " 800 



$2150 



Feb. 6th, By merch., $800 

Mar. 7th, " " 900 

Interest balance, 46.20 

Cash balance, 403.80 

$2150.00 



4. Allowing a credit of 3 months on each of the items of 
the following account, what would be the interest and cash 
balance on October 31st, 1856 ? 



Dr. 



R. Rivers. 



1856. May 1, To merch., $500 

" 20, " " 675 

June 6th, To cash, 850 

July 9th, " merch., 175 

Cash balance, 620.70 

$2320.70 



May 6th, By cash, 

" 25th, " mer., 

June 16th, " cash, 

July 20th, " mer.. 

Interest balance. 



Or. 

$400 
620 
900 
400 



.70 



$2320. 70 
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326. To find the equated time of settling an account con- 
taining debtor and creditor items. 

To equate an account, is to fix the time of payment of the 
merchandise balance in such manner that the interest of each 
side shall be equal. The object of equating accounts is two- 
fold : 1st. To find for what time interest must be charged on 
the balance ; 2d. To find the date of a note, whose running 
time is fixed, and which is given in payment of the balance. 

Properly, the face of the note should be the sum, whose 
present value is the balance. 

If the note is given without interest, then its face is the 
balance ; and if the note becomes payable before the latest 
date, then interest must be charged for the remaining time. 
The process of equating accounts is similar to that of finding 
the cash balance : hence, we have the following 

Riile.— I. Find the merchandise balance: 

II. Find the number of days between the latest date of 
either side, and the date of each item, and consider these 
numbers as multipliers: 

III. Multiply each item by its multiplier; then take the 
difference of the sums of these products and divide it by the 
merchandise balance: the quotient is the number of days, 
which, carried backward or forward from the latest date, 
rvill give the equated date. 

Note. — Wlien the greater sum of the items and the greater sum of the 
products fall on the same side of the account, the quotient is to be car- 
ried tackwa/i'd from the latest date : and forward, when these sums are 
found on different sides. 

1. Equate the following account : 

Dr. James Martin. Or. 



1861. Jan. 16, To merch., $716.75 

" 35, " " 900.00 

Feb. 7, " " 2765.50 

Mar. 19, " cash 791.25 



1861. Jon. 19, By cash, $500.15 
Feb. 1, " merch., 1915.25 
Mar. 7, " cash, 1200.00 
April 2, merch., 712.00 
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2. What is the balance of the following: account — ^when due? 



Dr. 



Israel Jenkins. 



Cr. 



1835. May 6, To merch., $7150.00 

" 16, " " 475.00 

June 17, " " 3475.25 

" 21, " " 1516.50 

July 5, " " 279.00 



1835. May 9, By casli, $2450.00 

" 21, " " 915.00 

June 12, " mercb., 4165.50 

19, " merch., 2915.50 



« 



3. What is the equated date for the payment of the bal- 
ance of the following account ? 



Dr, 



Jacob Parton. 



Cr. 



1861. June 6, To merch., $8000.00 

" 23, " " 1756.50 

" 30, " cash, 2890.75 

July 12, " note, 3000.15 



1861. June 2, By merch., $7450.75 

" 19, " " 2695.25 

July 10, " " 1865.50 

16, " " 970.00 



« 



327. Account of Sales. 

An Account of Sales is an account of the goods sold, with 
their prices, the charges thereon, and the net proceeds. Such 
an account a consignee transmits to the consignor. The net 
proceeds of such sale is nothing but the cash balance, due at 
the equated date. We will illustrate by the following example : 



ACCOUNT OF SALES OP FLOUR FOR A. MATTHEWS, CHICAGO. 



Date. 


Purchaser. 


Description. 


Price. 




1863. 
Nov. 5, 
Dec. 6, 
Dec. 19, 
Dec. 23, 


James Jackson, 
Robert Fisk, 
Francis Sutton, 
James Ly<m, 


75 bbls. superfine, 
89 bbls. Excelsior, 
120 bbls. fine, 
66 bbls. ordinary, 

350 bbls. 


$6.90 
7.20 
6.30 
6.90 


$517.50 
640.80 
756.00 
389.40 

$2303.70 



CHARGES. 

Nov. 10th, cash paid transportation, 

Nov. 6th, insurance, • 

Dec. 23cl, storage, - 

Commission on $2309.70, at 2^%, • 

Total, - 



$76 

9 

10 

57.58 

$152.58 
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ALLIO-ATION. 

328. Alligation is the process of mixing substances in snch 
a manner that the value of the compound shall be equal to the 
sum of the values of the several ingredients. It is divided into 
two parts : Alligation Medial and Alligation Alternate, 

ALLIGATION MEDIAL. 

329. ^LLiGATiON Medial is the method of finding the price 
or quality of a mixture of several simple ingredients whose 
prices and quantities are known. 

I. A grocer would mix 200 pounds of lump sugar, worth 
13 cents a pound, 400 pounds of Havana, worth 10 cents a 
pound, and 600 pounds New Orleans, worth 7 cents a pound : 
what should be the price of the mixture? 

Analysis. — The quantity, 2001b., opisration. 

at 13 cents a pound, costs $26; 400 200 x 13 = 26.00 
pounds, at 10 cents a pound, costs 400 x 10 = 40.00 
$40; and 600 lb. at 7 cents a pound, 600 ^X 1 = 42.00 
costs $42: hence, the entire mix- 1200 ) 108.00(9 cts. 

tare, consisting of 1200 lb., costs 

$108. Now, the price of the mixture will be as many cents as 
1200 is contained times in 10800 cents, viz., 9 times: hence, to 
find the price of the mixture. 

Rule. — I. Find the cost of the mixture : 

II. Divide the cost of the mixture by the sum of the 
simples, and the quotient vriU be the price of the mixture* 

Examples. 

1. If 1 gallon of molasses, at T5 cents, and 3 gallons, at 
50 cents, be mixed with 2 gallons, at 31^, what is the mixture 
worth a gallon? 

2. If teas at 37J, 50, 62J, 80, and 100 cents per pound, be 
mixed together, what will be the value of a pound of the 
mixture ? 
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3. If 6 gallons of alcohol, worth 60 cents a gallon, and 3 
gallons, worth 96 cents a gallon, be diluted by 4 gallons of 
water, what will be the price of one gallon of the mixture? 

4. A farmer sold 60 bushels of wheat, at $2 a bushel ; 60 
bushels of rye, at 90 cents ; 36 bushels of corn, at 62 J cents ; 
and 50 bushels of oats, at 39 cents a bushel : what was the 
average price per bushel of the whole? 

5. During the seven days of the week, the thermometer 
stood as follows : 70°, 13°, 73^°, 71°, 10°, 80^°, and 81° : 
what was the average temperature for the week ? 

6. If gold 18, 21, 11, 19, and 20 carats fine, be melted 
together, what will be the fineness of the compound? 

1. A -grocer bought 341b. of sugar at 5 cents a pound, 
1021b., at 8 cents, 1361b. at 10 cents a pound, and 341b. at 
12 cents a pound. He mixed it together, and sold the mix- 
ture so as to make 50 per cent, on the cost : what did he 
sell it for per pound ? 

8. A merchant sold 81b. of tea, 11 lb. of coffee, and 251b.. 
of sugar, at an average of 15 cents a pound. The tea was 
worth 30 cents a pound ; the coffee, 25 cents a pound ; and 
the sugar 1 cents a pound : did he gain or lose, and how 
much? 

ALLIGATION ALTERNATE. 

330. Alligation Alternate is the method of finding what 
proportion of several simples, whose prices or qualities are 
known, must be taken to form a mixture of any required 
price or quality. It is the reverse of Alligation Medial, and 
may be proved by it. 

The process of Alligation Alternate is founded on an equality 
of gain and loss. In selling a mixture at an average price, 
there is a gain on each simple below that price, and a loss on 
each simple above that price. The gain must be exactly equal 
to the loss, otherwise the iralue of the compound would not be 
in average price. 
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CASE I. 
331. To find the proportional parts. 

1. A miller would mix wheat, worth 12 shillings a bushel ; 
corn, worth 8 shillings ; and oats, worth 6 shillings, so as to 
make a mixture worth *l shillings a bushel : what are the 
j)ioportional parts of each? 



OFEBATIOM. 



(oats, 6s.-i 
Vs. jcorn, 8s. J 
(wheat, 12s. 





A. 


B. 


C. 


D. 




i 


i 
1 


5 


1 
2 




i 




2 





B. 

6 or 3 
2 " 1 
2 " 1 



Analysis. — On every bushel put into the mixture, whose price 
is less than the mean price, there will be a gain; on every 
bushel whose price is greater than the mean price, there will be 
a loss; and since the gains and losses must balance each other, 
we must connect an ingredient on which there is a gain with 
one on which there is a loss. 

A bushel of oats, when put into the mixture, will bring 7 
shillings, giving a gain of 2 shillings ; and to gain 1 shilling, we 
must take half as much, or ^ a bushel, which we write opposite 5s. 
in column A. 

On 1 bushel of wheat there will be a loss of 5 shillings; and 
to make a loss of 1 shilling, we must take ^ of a bushel, which 
we write in column A: ^ and ^, are called proportional numbers. 

Again, comparing the oats and corn, there is a gain of 2 shil- 
lings on every bushel -of oats, and a loss of 1 shilling on every 
bushel of corn: to gain 1 shilling on the oats, and lose 1 shil- 
ling on the corn, we must take ^ a bushel of the oats, and 1 
bushel of the com: these numbers are written in column B. 
Two simples, thus compared, are called a couplet: in one, the 
price of 1 is less than the mean price, and in the other it is 
greater. 

If every time we take ^ a bushel of oats we take J of a 
bushel of wheat, the gain 'and loss will balance; and if every 
time we take | a bushel of oats we take 1 bushel of corn, the 
gain and loss will balaico: hep.ce, if the propoTtvouoA tvwu^wx 
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of a couplet he multiplied hy any. nurribery tJie gain and loss 
denoted hy the products will halance, 

When the proportional numbers, in any column, are fractional 
(as .in columns A and B), multiply them by the least common 
multiple of their denominators, and write the products in new 
columns and D. Then add the numbers in columns and D 
standing opposite each simple, and if their sums have a common 
factor, divide by it: the last result will be the proportional num 
bers. 

Note. — The answers to the last, and to all similar questions, will 
be infinite in number, for two reasons: 

1st. If the proportional numbers in column E be multiplied by 
any number, integral or fractional, the products will denote pro- 
portional parts of the simples. 

2d. If the proportional numbers of any couplet be multiplied by 
any number, the gain and loss in that couplet will still balance, 
and the proportional numbers in the final result will he changed. 

Rule. — I. Write the prices or qualities of the simples in a 
column^ beginning with the lowest ^ and the mean price or 
quality at the left: 

II. Opposite the first simple write the part which must be 
taken to gain 1 of the mean price, and opposite the other 
simple of the couplet write the part which must be taken to 
lose 1 of the mean price, and do the same for each sirnple : 

III. When the proportional members are fractional, reduce 
them to integral numbers, and then add those which stand 
opposite the same simple ; if the sums have a common factor, 
reject it : the result ivill denote the proportional parts. 

Examples. 

1. What proportions of coffee, at 8 cents, 10 cents, and U 
cents por pound, must be mixed together so that the compound 
shall be worth 12 cents per pound? 

2. A merchant has teas worth 40 cents, 65 cents, and 75 
centf a pound, from w\ilc\v \i(i wishes to make a mixture worth 
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60 cents a pound : what is the smallest quantity of each that 
he can take and express the parts by whole numbers ? 

3. A farmer sold a number of colts at $50 each, oxen at 
$40, cows at $25, calves at $10, and realized an average price 
of $30 per head : what was the smallest number he could 
s(jI1 of each? 

4. What is the smallest quantity of water that must be 
mixed with wine worth 14s. and 15s. a gallon, to form a 
mixture worth 13s. a gallon, when all the parts are expressed 
by whole numbers? 

CASS II. 

332. When the quantity of one of the simples is given. 

1. A farmer would mix rye worth 80 cents a bushel, and 
corn worth T5 cents a bushel, with 66 bushels of oats worth 
45 cents a bushel, so that the mixture shall be worth 50 cents 
a bushel : how much must be taken of each sort ? 



OPERATION. 






A. 


B. 


C. 


D. 


E. 


F. 


"\ 


\ 


i 


6 


5 


11 


66 






1 




1 


1 


6 


J 


^ 




1 




1 


6 



Analysis. — Ymd the proportional parts as in Case L: they are 
11, 1 and 1. But we are to take 66 bushels of oats in the mix- 
tare; hence, each proportional number is to be taken 6 times; 
that is, as many times as there are units in the quotient of 
^Q -T- 11. 

Rule. — I. Find the proportional numbers as in Case L, 
and vyrite each opposite its simple: , 

II. Find the ratio of the proportional number correspond- 
iiig to the given simple^ to the quantity of thai simple to be 
takeUf and multiply each proportional number by it. 

« 

Note. — ^If we multiply the numbers in .either or both of the 
columns C or D by any number, the proportion of the nuniber& la^ 
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column E "will be changed Thus, if we multiply column D by 12» 
we shall have 60 and 12, and the numbers in column E become 
66, 12 and 1, numbers which wiU fulfil the conditions of the question. 

Examples. 

1. What quantity of teas at 12s. 10s. and 6s. must be 
mixed with 20 pounds, at 4s. a pound, to make the miji^ture 
worth 8s. a pound? 

2. How many pounds of sugar, at 7 cents and 11 cents a 
pound, must be mixed with 75 pounds, at 12 cents a pound, 
so that the mixture may be worth 10 cents a pound? 

3. How many gallons of oil, at *?s., Ts. 6d., and 9s, a 
gaDon, must be mixed with 24 gallons of oil, at 9s. 6d. 
a gallon, so as to form* a mixture worth 8s. a gallon ? 

4. Bought 10 kniyes at $2 each : how many must be bought 
at $f each, that the ayerage price of the whole shall be $1^? 

5. A grocer mixed 501b. of sugar worth 10 cents a pound, 
with sugars worth 9^ cents, TJ cents, 7 cents, and 5 cents a 
pound, and found the mixture to be worth & cents a pound : 
how much did he take of each kind ? 

CASE III. 
333. When the quantity of the mixture is given. 

1. A silversmith has four sorts of gold, viz., of 24 carats 
fine, of 22 carats fine, of 20 carats fine, and of 15 carats fine; 
he would make a mixture of 42 ounces of It carats fine : how 
much must he take of each sort 7 
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11-i 



I5:ri 



20 

22 
L24 



A. 



1 

T 



B. 

1 
7 



C. 

1 



D. 


R 


F. 


G. 


H. 


t 


5 


3 


15 


30 






2 


2 


4 




2 




* 

2 


4 


2 






2 


4 



PROPOR-riOKAL PARTS. 

15 + 2 + 2 -f 2 = 21 ; 42 -^ 21 



= 2. 
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Biile. — I. Find the proportional parts as in Case L : 

II. Divide the quantity of the mixture by the sum of the 
proportional parts, and the quotient wUl denote how many 
times each part is to be taken. Multiply the parts separately 
by this quotient, and each product vjill denote the quantity of 
the corresponding simple. 

Examples. 

1. A grocer has teas at 6s., 6s., 8s., and 9s. a pound, and 
wishes to make a compound of 88 lb., worth Ts. a pound : how 
much of each sort must be taken? 

a 

2. A liquor dealer wishes to fill a hogshead with water, 
and with two kinds of brandy at $2.50 and 3.00 per gallon, 
so that the mixture may be worth $2.25 a gallon : in what 
proportions must he mix them ? 

3. A person sold a number of sheep, calves, and lambs, 40 
in all, for $48 : how many did he sejl of each, if he received 
for each calf $lf, each sheep $1J, and each lamb If? 

4. A merchant sold 20 stoves for $180 ; for the largest 
size he received $19 each, for the middle size, $Y, and for the 
small size, $6 : how many did he sell of each kind ? 

5. A vintner has wines at 4s., 6s., 8s., and 10s. per gallon ; 
he wishes to make a mixture of 120 gallons, worth 5s. per 
gallon : what quantity must he take of each ? 

6. A tailor has 24 garments, worth $144. He has coats, 
pantaloons, and vests, worth $12, $5, and $2 each, respect- 
ively : how many has he of each ? 

7. A merchant has 4 pieces of calico, each worth 24, 22 
20, and 15 cents a yard: how much must he cut from each 
piece to exchange for 42 yards of another piece, worth 17 
cents a yard? 

8. A man paid $10 to 3 men for 35 days' labor ; to the 
first he paid $5 a day, to the second, $1 a day, and to the 
third, $^ a day : how many days did each labor ? 
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334. All merchandise imported into the United States, must 
be landed at certain ports, called Ports of Entry. On such 
merchandise the General Government has imposed a greater or 
less tax, called a duty, 

335. A Port of Entry is a port where foreign merchandise 
may be delivered, and where there is a Custom-house for ap- 
praisement and the payment of duties. 

336. Tonnage Duties are taxes levied on vessels, according 
to their size, for the privilege of entering ports. 

337. All duties, levied by law, on imported goods, are of two 
kinds : specific and ad valorem, 

338. Specific Duty is a certain sum levied on a particular 
kind of goods named; as so much per square yard on cot- 
ton or woolen goods, so much per ton weight on iron, &c 

339. Ad Valorem Duty is a certain rate per cent, on the 
invoice. 

340. An Invoice is an inventory of goods to be landed, 
directed to the person who imports them, and stating their 
cost at the place from which they were exported. Thus, an 
ad valorem duty of 15% on English cloths, is a duty of 15V« 
on the cost of the cloths imported from England. 

341. The revenues of the countiy are under the general 
direction of the Secretary of the Treasury, and to secure their 
faithful collection, the government has appointed various officers 
at each port of entry, or place where goods may be landed. 

342. The laws of Congress provide, that the cargoes of all 
vessels freighted with foreign goods or merchandise, shall be 
weighed or gauged by the custom-house officers at the port 
to which they are consigned. As duties are only to be paid 
CD the articles, and not on the boxes, casks, and bags which 



Draft - 


- 


- on 


« 


- 


- from 


" 


. 


tt 


(( 


. 


« 


it 

Abovft - 


- 


" 



CUSTOM-HOUSE BUSINESS. 303 

contain them, certain deductions are made from the weights and 
measures, called Allowances. 

Gross Weight is the whole weight of the goods, together 
with, that of the hogshead, barrel, box, &c,, which contains 
them. 

Net Weight is what remains after all deductions are made. 

Draft is an allowance fiom the gross weight on account of 
waste, where there is not actual tare. 

lb. lb, 

112 is 1, 

112 to 224 it is 2, 
224 to 336 " 3, 
336 to 1120 *' 4, 
1120 to 2016 " t, 
2016 any weight " 9, 
consequently, 91b. is the greatest draft generally allowed. 

Tare is an allowance made, after draft has been deducted, 
for the weight of the boxes, barrels, or bags containing the 
commodity, and is of three kinds : 1st, Legal tare, or such as 
is established by law ; 2d, Customary tare, or such as is 
established by the custom among Merchants ; and, . 3d, Actual 
tare, or such as is found by removing the goods and actually 
weighing the casks and boxes in which they are contained. 

On liquors in casks, customary tare is sometimes allowed on 
the supposition that the cask is not full, or what is called its 
actual wants ; and then an allowance of 5 per cent, for leakage. 

A tare of 10 per cent, is allowed on porter, ale, and beer, 
in bottles, on account of breakage, and 5 per cent, on all other 
liquors in bottles. At the custom-house, bottles of the com 
mon size are estimated to contain 2f gallons the dozen. For 
tables of Tare and Duty, see Ogden on the Tariff of 1842. 

Examples. 
1. What is the net weight of 25 hogsheads of sugar, tho 
gross weight being 66 cwt. 3 qr. 141b.; tare, 111b. per hogs- 
head ? 
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CTvt. qr. IK 
66 3 14 gross. 
25 X 11 = 2751b. . - 2 3 tare. 

Arts. 64 14 net. 

2. If the tare be 4 lb. per hundred, what will be the tare 
on 6T. 2cwt. 3qr. 141b.? 

Tare for 6 T. or 120 cwt. = 480 lb. 

2 cwt. = 8 
3qr. = 3 
141b. = Oif 

Tare - - 491^ lb. 

3. What will be the cost of 3 hogsheads of tobacco at 
19.47 per xwt. net, the gross weight and tare being of 

cwt. qr. lb. lb. 

No. 1 - - 9 3 24 - - tare 146 

" 2 - - 10 2 12 - - " 150 

" 3 - - 11 1 24 - . " 158 

4. At 21 cents per lb., what will be the cost of 6hhd. of 
coflfee, the tare and gross weight being as follows : 

cwt. qr. lb. lb. 

No. 1 - - - 6 2 14 - - - tare 94 
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5. What is the net weight of 18hhd. of tobacco, each 
weighing gross 8 cwt. 3qr. 141b.; tare 161b. to the cwt.? 

6. What is the net weight and value of 80 kegs of figs^ 
gross weight 7T. 11 cwt. 3qr., tare 121b. per cwt., at $2.31 
per cwt. ? 

7. A merchant bought 19 cwt. 1 qr. 24 lb. gross of tobacco 
in leaf, at $24.28 per cwt. ; and 12 cwt. 3qr. 19 lb. gross in 
rolls, at $28.56 per cwt.; the tare of the former was 1491b., 

and of the latter, 491b.: what did the tobacco cost him, net? 
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8. A grocer bought Itjhhd. of sugar, each lOcwt. Iqr. 
14 lb,, draft 7 lb. per cwt., tare 4 lb. per cwt. : what is the 
value at $7.50 per cwt. net ? 

9. A merchant bought 7 hogsheads of molasses, each weigh- 
ing 4 cwt. 3 qr. 14 lb. gross, draft 7 lb. per cwt., tare 8 lb. per 
liogshead, and damage in the whole 99f lb. : what is the value 

t $8.45 per cwt net? 

10. The net value of a hogshead of Barbadoes sugar was 
$22.50 ; the custom and fees $12.49, freight $5.11, factorage 
$1.31; the gross weight was 11 cwt. Iqr. 151b., tare lljlb. 
per cwt. : what was the sugar rated at per cwt. net, in the bill 
of parcels. 

11. I have imported 87 jars of Lucca oil, each containing 
47 gallons; what did the freight come to at $1.19 per.cwt. net, 
reckoning lib. in 11 lb. for tare, and 91b. of oil to the gallon? 

12. A grocer bought 5 hhd. of sugar, each weighing 13 cwt. 
Iqr. 121b., at 7^ cents a pound; the draft was l^lb. per 
cwt., and the tare 5 J per cent. : what was the cost of the 
net weight? 

13. A wholesale merchant receives 450 bags of coffee, each 
weighing 76 lbs. ; the tare was eight per cent., and the invoice 
price lOJ cents per pound. He sold it at an advance of 33 J 
per cent. : what was his whole gain, and what his selling price ? 

14. A merchant imported 176 pieces of broadcloth, each 
piece measuring 46^ yd., at $3.25 a yard : what will be the duty 
at 30 per cent.? 

15. What is the duty on 64 T. 13 cwt. 3qr. 201b. of iron, 
invoiced at $45 a ton, and the duty 33|- per cent. ? 

16. What wiU be the duty on 225 bags of coffee, each 
weighing gross 1601b., invoiced at 6 cents per pound; 2 per 
cent, being the legal rate of tare, and 20 per cent, the duty? 

17. What duty must be paid on 275 dozen bottles of claret, 
estimated to contain 2f gallons per dozen, 5 per cent, being 
allowed for breakage, and the duty being 35 cents per gallon J 
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18. A merchant imports 1T6 cases of indigo, each case 
weighing 1961b. gross ; 15 per cent, is the customary rate of 
tare, and the duty 5 cents per pound : what duty must he 
pay on the whole? 

ID. What is the tare and duty on 75 casks of Epsom 
s ilts, each weighing gross 2 cwt. 2 qr. 24 lb., and invoiced i\t 
1| cents per pound, the customary tare being 11 per cent, 
and the rate of duty 20 per cent.? 
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343. There are certain custom-house charges on vessels, 
which are made according to their tonnage. The tonnage of 
a vessel is the number of tons weight she will carry, and this 
is determined by measurement. 

[From the "Digest," by Andrew A- Jones, of the N. T. Castom-house.] 

Custam-hmise charges on all ships or vessels entering from any foreign 

port or place. 

Ships or vessels of the "Dnited States, having three-fourths of 
the crew and all the officers American citizens, per ton, - $0.06 

Ships or vessels of nations entitled by treaty to enter at the 
same rate as American vessels, .06 

Ships or vessels of the United States not having three-fourths 
of the crew as above, - .50 

On foreign ships or vessels other than those entitled by treaty, .50 

Additional tonnage on foreign vessels, denominated light- 
money, .60 

Licensed coasters are also liable once in each year to a duty of 50 
cents per to^ being engaged in a trade j&om a port in one State to 
a port in another State, other than an adjoining State, unless tlie 
DfRcers and three-fourths of the crew are American citizens; to ascer- 
tain which, the crews are always liable to an examination by an 
officer. 

A foreign vessel is not permitted to carry on the coasting trade; 
bat having arrived from a foreign port with a cargo oonisigned to 
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more than one port of tho United States, she may proceed coastwise 
with a certified manifest until her voyage is completed. 

344. The goverament estimate the tonnage according to one 
rule, while the ship-carpenter, who builds the vessel, uses an- 
other. 

G-overnment Rule. — I. Measure, in feet, above the upper 
deck the length of the vessel, from the fore-part of the main 
stem to the after-part of the stern-post. Then measure the 
breadth taken at the widest part above the main wale on the 
outside, and the depth from, the under-side of the. deck-plank 
to the ceiling in the hold: 

II. From the length take three-fifths of the breadth, and 
multiply the remainder by the breadth and depth, and the 
product divided by 95 will give the tonnage of a single- 
decker ; and the same for a double-decker, by merely making 
the depth equal to half the breadth. 

Carpenters' Rule. — Multiply together the length of the 
keel, the breadth cf the main beam, and the depth of the 
hold, and the product divided by 95 will be the carpenter^ 
tonnage for a single-decker; and for a double-decker, deduct 
from the depth of the hold half the distance between decks. 

Examples. 

1. What is the government tonnage of a single-decker, 
whose length is 15 feet, breadth 20 feet, and depth IT feet? 

2. What is the carpenters' tonnage of a single-decker, the 
length of whose keel is 90 feet, breadth 22 feet 7 inches, and 
depth 20 feet 6 inches? 

3. What is the carpenters' tonnage of a steamship, double 
decker, length 154 feet, breadth 30 feet 8 inchefi, and depth, 
after deducting naif between decks, 14 feet 8 inches ? 

4. What is the carpenters' tonnage of a double-decker, its 
length 125 feet, breadth 25 feet 6 inches, depth of hold 34 
feet, and distance between decks 8 feet? 
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GENERAL AVERAGE. 

345. Average is a term of commerce signifying a contribution 
l)j individuals, where the goods of a particular merchant are 
thrown overboard in a storm, to save the ship from sinking ; 
}r where the masts, cables, anchors, or other furniture of the 
8hip are cut away or destroyed, for the preservation of the 
vessel. In these and like cases, where any sacrifices are de- 
liberately made, or any expenses voluntarily incurred, to pre- 
vent a total loss, such sacrifice or expense is the proper 
subject of a general contribution, and ought to be ratably 
borne by the owners of the ship, the freight, and the cargo, 
80 that the loss may fall proportionably on all. The amount 
sacrificed is called the jettison. 

346. Average is either general or particular ; that is, it is 
either chargeable to all the interests, viz., the ship, the freight, 
and the cargo, or only to some of them. As when losses 
occur from ordinary wear and tear, or from the perils incident 
to the voyage, without being voluntarily incurred ; or when 
any particular sacrifice is made for the sake of the ship ovly^ 
or the cargo onlyy these losses must be borne by the parties 
immediately interested, and are consequently defrayed" by a 
particular average. There are also some small charges, called 
petty or accustomed averages, one-third of which is usually 
charged to the ship, and two-thirds to the cargo. 

No general average ever takes place, except it can be shown 
that the danger was imminent, and thai the sacrifice vxls 
made indispensable^ or was supposed to he so, by the captain 
and officers, for the safety of the ship, 

347. In different countries different modes are adopted ot 
valuing the articles which are to constitute a general average. 
In general, however, the value of the freightage is held to be 
the clear sum which the ship has earned after seamen's wages, 
pUot&ge, and all such other charges as come under the name 
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of petty charges, are deducted ; one-third, and in some cases 
one-half, being deducted for the wages of the crew. 

The goods lost, as well as those saved, are valued at the 
price they would have brought, in ready money, at the place 
of delivery, on the ship's arriving there, freight, duties, and 
all other charges being deducted : indeed, they bear their pro- 
portions, the same as the goods saved. The ship is valued at 
the price she would bring, on her arrival at the port of de- 
livery. But when the loss of masts, cables, and other furni- 
ture of the ship is compensated by general average, it is 
usual, as the new articles will be of greater value than the 
old, to deduct one-third, leaving two-thirds only to be charged 
to the amount to be contributed. 

Examples. 

1. The vessel Good Intent, bound from New York to New 
Orleans, was lost on the Jersey beach the day after sailing. 
She cut away her cables and masts, and cast overboard a part 
of her cargo, by which another part was injured. The ship 
was finally got off, and brought back to New York. 

AMOUNT OP LOSS. 

Goods of A cast overboard, - - - - $600 
Damage of the goods of B by the jettison, - 200 
Freight of the goods cast overboard, - - 100 
Cable, anchors, mast, &c., worth - $300 ) 
Deduct one-third, - - - - 100 ) 

Expenses of getting the ship off the sands, - 66 
Pilotage and port duties gomg in and out] -^^ 

of the harbor, commissions, &c., - ) 

Expenses in port, - - - - 

Adjusting the average, - - - 

Postage, - - . - - 

Total loss, ... 



200 



26 

4: 

1 



- $1186 
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ARTICLES TO CONTRIBUTE. 

Goods of A cast overboard, - . - 

Value of B's goods at N. 0., deducting freight, &c., 1000 

" of C's " " " " 600 

" of D's " " " " 2000 

" of E's " " " " 5000 

Value of the ship, 2000 

Freight, after deducting one-third, - - • - 800 

$11800 
Then, 

Total value : total loss : : 100 : per cent, of loss. 
$11800 : 1180 : : 100 : 10 ; 

hence, each loses 10 per cent, on the value of his interest in 
the cargo, ship, or freight. Therefore, A loses $50 ; B, $100 ; 
C, 50 ; D, $200 ; E, $500 ; the owners of the ship, $280— in 
ail, $1180. Upon this calculation, the owners are to lose 
$280 ; but they &re to receive their disbursements from the 
contribution : viz., freight on goods thrown overboard, $100 ; 
damages to ship, $200 ; various disbursements in expenses, 
$180 ; total, $480 ; and deducting the amount of contribution, 
they will actually receive $200. Hence, the account will stand: 

The owners are to receive - - - - - $200 

A loses $500, and is to contribute $50 ; hence, he 



450 
receives 



B loses $200, and is to contribute $100 ; hence, ) 
he receives - -) 



Total to be received, - - $150 

(C, 60 

C, D, and E, have lost nothing, and are to pay } D, 200 

(E, ^ 

Total actually paid, • . - $750 



COINS AND CURRENCIES. 811 



COINS AND CURRENCIES. 

348. Coins are pieces of metal, of gold, silver, or copper, 
of fixed values, and impressed with a public stamp prescribed 
by the country where they are made. These are called specie, 
iiid are generally declared to be a legal tender in payment of 
debts. The Constitution of the United States provides, that 
the value of gold and silver corns shall be fixed by act of 
Congress. 

The coins of a country, and those of foreign countries hav- 
ing a fixed value established by law, together with bank-notes 
redeemable in specie, make up what is called the Currency, 

349. A Foreign coin may be said to have four values : 
1st. The intrinsic value, which is determined by the amount 

of pure metal which it contains : 

2d. The Custom-house, or legal value, which is fixed by law : 

3d. The mercantile value, which is the amount it will sell 
for in open market : • 

4th. The exchange value, which is the value assigned to it 
in buying and selling bills of exchange between one country 
and another. ^ 

Let us take, as an example, the English pound sterling, 
which is represented by the gold sovereign. Its intrinsic value, 
as determined at the Mint in Philadelphia, compared with our 
gold eagle, is $4;. 8 61. Its legal or custom-house value is 
$4.84. Its commercial value, that is, what it will bring in 
Wall-street, New York, varies from $4.83 to $4.86, seldom 
reaching either the lowest or highest limit. The exchange 
value of the English pound, is $4.44f , and was the legal value 
before the change in our standard. This change raised the 
legal value of the pound to $4.84 ; but merchants, and dealers 
in exchange, preferred to retain the old value, which became 
nominal, and to add the difference in the form of a premium 
on exchange^ which is explained in Art. 365. For the values 
of the various coins, see Table, page 406 
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EXCHANGE. 

350. Exchange is a term which denotes the payment of 
money by a person residing in one place to a person residing 
in another. The payment is generally made by means of a 
bill of exchange. 

351. A Bill qf Exchange is an open letter of request 
from one person to another, desiring the payment to a third 
party named therein, of a certain sum of money to be paid at 
a specified time and place. Of a bill of exchange three copies 
are made, and are called a set qf exchange. They are sent 
by different ways to the drawee, so that in case one is lost, 
another may reach him. There are always three parties to a 
bill of exchange, and generally four : 

1. He who writes the open letter of request, is called the 
draioer or maker of the bill ; 

2. The person to whom it is directed, is called the drawee ; 

3. The person to whom the money is ordered to be paid is 
called the payee ; and 

4. Any person who purchases a bill of exchange is called 
the buyer or remitter. 

352. Bills of exchange are the proper money of commerce. 
Suppose Mr. Isaac Wilson, of the city of New York, ships 
1000 bags of cotton, worth i£6000, to Samuel Johns & Co., 
of Liverpool ; and at about the same time William James, of 
New York, orders goods from Liverpool, of Ambrose Spooner, 
to the amount of six thousand pounds sterling. Now, Mr. 
Wilson draws a bill of exchange on Messrs. Johns & Co., in 
the following form, viz. : 



Exchange for ^£6000. New York, July 30th, 1846. 

Sixty days after sight of this my first Bill of Exchangu 
(second and third of the same date and tenor unpaid), pay Ito 
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David C. Jones, or order, six thousand pounds sterling, with 
or without further notice. Isaac Wilson. 

Messrs. Samuel Johns & Co,,) 
MerchaAts, Liverpool. ' 

Let us now suppose that Mr. James purchases this bill of 
f>avid C. Jones, for the purpose of sending it to Ambrose 
Spooner, of Liverpool, whom he owes. We shall then have 
all the parties to a bill of exchange ; viz., Isaac Wilson, the 
maker or drawer; Messrs, Johns & Co., the drawees; David 
C. Joaes, the payee; and William James, the buyer or re- 
mitter, 

353. A bill of exchange is called an inland biU, when the 
drawer and drawee both reside in the same country ; and when 
they reside in different countries, it is called a foreign bilL 
Thus, all bills in which the drawer and drawee reside in the 
United States, are inland bills ; but if one of them resides in 
England or France, the bill is a foreign bill. 

354. The time at which a bill is made payable varies, and 
IS a matter of , agreement between the drawer and buyer. 
They may either be drawn at sight, or at a certain number of 
days after sight, or at a certain number of days after date. 

855, Days op Grace are a certain number of days granted 
to the person who pays the bill, after the time named in the 
bill has expired. In the United States and Great Britain 
three days are allowed. 

356. In ascertaining the time when a bill, payable so many 
days after sight, or after date, actually falls due, the day of 
presentment, or the day of the date, is not reckoned. When 
the time is expressed in months, adendar mo77ths are always 
understood. 

If the month in whk^ a bM falls due is shorter than the 
one in which it is dated, it is a rule not to go on into the 
next month. Thus, a bill drawn on the 28th, 29th, 30th, or 
31st of December, payable two months after data, laJis^ ^cas^ 

' 14 
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on the last of February , except for the days of grace^ and 
would be actuallj due on the third of March. 

INDORSING BILLS. 

357. In examimng the bill of exchange drawn by Isaac 
Wilson, it will be seen that Messrs. Johns & Co. are requested 
to pay the amount to David C. Jones, or order ; that is, 
(4ther to Jones or to any other person named by him. If Mr. 
Jones simply writes his name on the back of the bill, he is 
said tp indorse it in hlank^ and the drawees must pay it to 
any rightful owner who presents it. Such rightful owner is 
called the holder^ and Mr. Jones is called the indorser. 

If Mr. Jones writes on the back of the bill, over his signa- 
ture, "Pay to the order of William James," this is called a 
s](^cidl indorsement, and William James is the indorsee, and 
he may either indorse in blank, or write over his signature, 
"Pay to the order of Ambrose Spooner," and the drawees, 
Messrs. Johns & Co., will then be bound to pay the amount 
to Mr. Spooner. 

A bill drawn payable to bearer, may be transferred by mere 
delivery. 

ACCEPTANCE. 

358. When the bill drawn on Messrs. Johns & Co. is pre-* 
sented to them, they must inform the holder whether or not 
they will pay it at the expiration of the time named. Their 
agreement to pay it is signified > by writing across the face of 
the bill, and over their signature, the word "accepted," and 
they are then called the acceptors. 

LIABILTTIES OP THE PARTIES. 

359. TMe drawee of a bill does not become responsible for 
its payment until after he has accepted. On the presentation 
of the bill, if the drawee does not accept, the holder should 

uoiuediately take means to have the drawer and all the ii^ 
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dorsers notified. Such notice is called a pi^otestf and is giren 
by a public officer called a notary^ or notary piiblic. If the 
mdorsers are not notified in a reasonable time, they are not 
responsible for the amount of the bill. 

If the drawee accepts the biU, and fails to make the pay- 
ment when it becomes due, the parties must be notified as 
before, and this is called protesting the bill for non-paymeni. 
If the indorsers are not notified in a reasonable time, they are 
not responsible for the amount of the bill. 

PAR OF EXCHANGE — COURSE OP EXCHANGE. 

360. The intrinsic par of exchange^ is a term used to com- 
pare the coins of different countries with each other, with re- 
spect to their intrinsic values ; that is, with reference to the 
amount of pure metal in each. Thus, the English sovereign, 
which represents the pound sterling, is intrinsically worth 
$4,861 in our gold, taken as a standard, as determined at the 
Mint in Philadelphia. This, therefore, is the value at which 
the sovereign should be reckoned, in estimating the par of ex- 
change. 

361. The commercial par of exchange is a. comparison of 
the coins of different countries according to their market value. 
Thus, as the market value of the English sovereign varies from 
$4.83 to $4.85 (Art. 349), the commercial par of exchange 
will fluctuate. It is, however, always determined when we 
know the value at which the foreign coin sells in open market. 

362. The course of exchange is the variable price which is 
paid at one place for bills of exchange drawn on another 
The course of exchange differs from the intrinsic par of ex 
change, and also from the commercial par, in the same way 
that the market price of an article differs from its natural 
price. The commercial par of exchange would at all times de- 
termine the course of exchange, if there were no fluctuations 
in trade. 



816 EXCHANGE. 

363. When the market price of a foreign bill is a^ve the 
commercial par, the exchange is said to be at a premium^ or 
in favor of the foreign place, because it indicates that the 
foreign place has sold more than it has bought, and that 
specie must be shipped to make up the diJBference. When the 
market price is below this par, exchange is said to be below 
vaVf or in favor of the place where the biU is drawn. Suc'i 
place will then be a creditor, and the debt must be paid in 
specie or other property. It should be observed, that a favor- 
able state of exchange is advantageous to the buyer, but not 
to the seller, whose interest, as a dealer in exchange, is ident^"- 
fied with that of the place on which the bill is drawn. 

INLAND BILLS. 

364. We have seen that inland bills are those in which the 
drawer and drawee both reside in the same country (Art. 353). 

Examples. 

1. A merchant at New Orleans wishes to remit to New 
York $8465, and exchange is IJ per cent, premium : how 
much must he pay for such a bill? 

2. A merchant in Boston wishes to pay in Philadelphia 
$8146.50 ; exchange between Boston and Philadelphia is IJ 
per cent, below par : what must he pay for a bill ? 

3. A merchant in Philadelphia wishes to pay $9876.40 in 
Baltimore, and finds exchange to be 1 per cent, below par: 
what must he pay for the bill ? 

4. What must be paid for a draft of $10000, payable 60 
days after sight, on St. Louis, exchange being at a premium 
of |Vo, interest being charged at 6Vo? 

5. What amount of exchange on New Orleans can bs 
bought for $14815, the discount being |-Vo? 

G. For what amount must a bill of exchange, at 30 days, bo 
drawn, for which I paid $9650, discount 1%, and the interest 
being 6%? 
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ENGLAND. 

365. It has been stated that exchanges between the 
United States and England are made in pounds, shillings and 
pence, and that the exchange value of the pound sterling is 
reckoned at $4.44^ = 4.4444 + ; that is, this value is the base 
on which the* bills of exchange are drawn. Now this value 
being below both the commercial and intrinsic value, the drawers 
of bills increase the course of exchange so as to make up 
this deficiency. 

For example, if we add to the exchange value of the 
pound, 9 per cent., we shall have its commercial value, very 
nearly. 

Thus, exchange value, - - - = $4.4444 + 

Nine per cent., = .3999 + 

which gives, - - - - $4.8443 
and this is the average of the conunercial value, very nearly. 
Therefore, when the course of exchange is at a premium of 
9 per cent., it is at the commercial par/ and as between 
England and this country, it would stand near this point but 
for the fluctuations of trade and other accidental circumstances. 

Examples. 

1. A merchant in New York wishes to remit to Liverpool 
^21167 10s. 6d., exchange bemg at 8 J per cent, premium 
how much must he pay for the bill in United States money? 

First, £IU1 10s. 6d. - - - == £lU1.52b 
Multiply by 8J per cent., - - .085 



The product is the premium - - = 99.239625 
This product added, gives - - iei266.164625 

which, reduced to dollars and cents, at the rate of $4.44| to 
the pound, gives $5630.008+, the amount which must be paid 
for the bill in dollars and cents. 

2. A merchant has to remit ^2367 94 8a. 9d, to La^i.^<5f^\ 
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how much must he pay for a bill m dollars and cents, ex 
change being 7f per cent, premium? 

3. A merchant in New York wishes to remit to London 
167894.25, exchange being at a premium of 9 per cent. : what 
will be the amount of his bill in pounds shillings and pence?. 

Note. — Add the amount of the premium to the exchange value of 
the pound ; viz., $4.44^, which, in this case, gives $4.84444 ; and then 
divide the amount in dollars by this sum, and the quotient will be 
the amount of the bill in pounds and the decimals of a pound. 

4. A merchant in New York owes iS1256 18s. 9d. in Lon- 
don ; exchange at a nominal premium of 1 J per cent. : how 
much money, in United States currency, will be necessary to 
purchase the bill? 

6. I have $947.86, and wish to remit to London ig364 18s. 
8d., exchange being at 8-J- per cent. : how much additional 
money will be necessary? 

6. Received, on consignment from London, an invoice of 
English cloths amountmg to iS1569 10s. The duties thereon 
amounted to $416 ; storage, cartage, and insurance, amounted 
to $85. The cloths were sold at an advance of 26 per cent, 
on the invoice. Supposing the commission 2 J per cent., and 
the premium of exchange 12 per cent., what would be the face 
of the bill of exchange that would cover the net proceeds? 

FRANCE. 

366. Accounts in France, and the exchange between France 
and other countries, are aU kept in francs and centimes, which 
are hundredths of the franc. We see, from the table, that the 
value of the franc is 18.6 cents, which gives, very nearly, 5 
francs and 38 centimes to the dollar. The rate of exchange is 
computed on the value 18.6 cents, but is often quoted by stat- 
ing the value of the dollar in francs. Thus, exchange on Pdris 
is said to be 5 francs 40 centimes ; that is, one dollar will buy 
a bill on Paria of 5 francs and 40 hundredths of a franc 
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Examples. 

1. A merchant in New York wishes to remit 167556 francs 
to Paris, exchange being at a premium of 1^ per cent. : w? 
will be the cost of his bill in dollars and cents 7 

Commercial value of the franc, - - 18,6 cents, 
Add 1 J per cent,, - - - ' - .219 

Gives value for remitting, - - - 18.879 centi j 

then, 167556 X 18.879 = 131632.89724, 

which is the amount to be paid for the bilL 

2. What amount, in dollars and cents, will purchase a bill 
on Paris for 86978 francs, exchange being at the rate of 5 
francs and 2 centimes to the dollar? 

First, 86978 -5- 5.02 = $17326.29, the amount, nearly. 
Is this bill above or below par ? What per cent. ? 

3. How much money must be paid to purchase a bill of 
exchange on Paris for 68097 francs, exchange being 3 per cent, 
below par? 

4. A merchant in New York wishes to remit 116785.25 to 
Pans ; exchange gives 5 francs 4 centimes to the dollar : how 
much can he remit in the currency of Paris? 

HAMBUBO. 

367. Accounts and exchanges with Hamburg, are generally 

made in the marc banco, valued, as we see in the table, at 35 

cents. 

Examples. 

1. What amount, in dollars an^^cents, will purchase a bill 
of exchange on Hamburg for 18649 maros banco, exchange 
being at 2 per cent, premium? 

2. What amount will purchase a bill for 3678 marcs banco, 
reckoning the exchange value of the marc banco at 84 cents? 
Will this be above or below the par of exchange ? 
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ARBITRATION OP EXCHANGE 

368. Arbitration of Exchange is the method by which the 
currency of one country is changed into that of another, 
through the medium of one or more interrening currencies, 
^vith which the first and last are compared. 

369. When there is but one interrening currency, it is called 
Simple Arbitration / and when there is more than one, it is 
called Compound ArbitrcUion. The method of performing this 
is called the Chain Bule. 

370. The principle involved in arbitration of exchange i» 
simply this : To pass from one system of values through 
several others, and find the true proportion between the first 
and last. . 

I. Let it be required to remit $6510 to London, by the 
way of Paris, exchange on Paris being 5 francs 15 centimes 
for II, and the exchange from Paris to London 25 francs and 
80 centimes for £li what will be the value of the remittance 
to London? 

A...«xs.-$1 = 6.15 francs; .ad 1 fr«mc = -^ 

' 25.80 

K |1 were remitted to Paris, it would produce there 5.15 francs; 

and if 1 franc were remitted from Paris to London, it would pro* 

duce there • 

25.80 

But $6570 are remitted to Paris; hence, they produce there 

6570 X 5.15 franes ; and this amount is remitted to London ; hence, 

it produces there, 

6670 X 5.15 X -^ = £1811 9s. Ogd. 

r 25^80 

Riile.— L Find the value of a single unit (f each of tM 
moneys namedj in the money of the place next named : 

II. Multiply the sum to be remitted by these values in 
succession J and the product mil be the equivalent in thfi 
money of the place to uhich the remittance is to be made. 
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Examples. 

1. A merchant wishes to remit $4888.40 from New York to 
London, and the exchange is at a premium of 10 per cent. 
lie finds that he can remit to Paris at 5 francs 15 centimes 
to tlie dollar, and to Hamburg at 35 cents per marc banco. 
iVow, the exchange between Paris and London is 25 francs 80 
centimes for £1 sterling, and between Hamburg and London 
1 3| marcs banco for £1 sterling : how had he better remit ? 

OPERATION. 

Ist. To Ijondon direct. 
$4888.40 X T.slsT = ^1^^^- 



1.03 



2d. Through Paris. 



4888.40 X M! X -J— =ie975.7852 = iE975 15s. 8id. 
1 itU0 
5.16 



3d. Through Hamburg. 
$4888.40 X .^j X ihVj = ^1015.771 = iei015 15s. 5d. 

Hence, the best way to remit is through Hamburg, then 
direct ; and the least advantageous, through Paris. 

2. A merchant in New York wishes to transmit $1500. to 
Vienna, through London and Hamburg: what will be the 
valuo when receired, if £1 = $4.86, £1 = 14 marcs banco, and 
6 marcs banco = 8 florins ? 

3. A merchant at Natchez wishes to pay $10000 in Boston 
He transmits through New Orleans and New York. From 
Natchez to New Orleans exchange is J% premium, from New 
Orleans to New York |-Vo discount, and from New York to 
Boston iVo discount : by this exchange, what amount at Natchez 
will pay the debt? 
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4. A, of London, draws a bill of £862 10s. on B, of Cadiz, 
and remits the same to C, of Havre, who, in turn, remits to 
D, of Amsterdam, and D remits to B, of Cadiz : how much 
will pay the bill, if 1 Spanish dollar = 2 florins 15 stivers, 12 
florins = 26 francs, and 24 f. 15 c. = £1 ? 



INVOLUTION. 

371. A POWER OF A NUMBER is any product which arises 
from multiplying the number continually by itself. 

The root, or simple factor, is called the first power : 
The second power is the product of the root by itself : 
The third power is the product, when the root is taken 3 
times as a factor : 

The fourth power is the product, when it is taken 4 times : 
The fifth power is the product, when it is taken 5 times. 

372. The number denoting how many times the root is 
taken as a factor, is called the exponent of the power. It is 
written a little at the right and over the root : thus, if the 
equal factor or root is 3, 

3^= 3, the 1st power, root, or base. 
3'= 3x3= 9, the 2d power of 3. 
3*= 3 X 3 X 3 = 27, the 3d power of 3. 
3* =3x3 x3x3= 81, the fourth 'power of three. 

373. Involution is the operation of finding the powers of 
numbers. 

Note. — 1. There are three things connected with every power : Ist, 
The root; 2d, The exponent; and 3d, The power or result of the 
multiplication. 

2. In finding any power, one mnltiplication gives the 2d power 
hence, tTie nurnb&r of mrdtipUcations is 1 leas ihan tTie exponent. 

Rule. — Multiply the number into itself as many times less 
1 as there are units in the exponent, and the last product 
tvill be the power. 
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Find the power 

1. The square 

2. The square 

3. The square 

4. The square 

5. The square 

6. The square 

7. The square 

8. The square 

9. The square 

10. The square 

11. The square 

12. The square 

13. The square 

14. The square 

15. The square 

16. The square 
11. The square 



Examples, 
of the following numbers : 



of 4? 
of 15? 
of 142? 
of 463 ? 
of 1340 ? 
of 24.6 ? 
of .526 ? 
of 3.125 ? 
of .0524 ? 
off? 
off? 
of J? 
of If? 

of iff? 
of 7#? 

of 15^? 
of 225^ ? 



18. The cube of 6? 

19. The cube of 24 ? 

20. The cube of 125? 

21. The cube of 136? 

22. The 4th power of 12 ? 

23. The 5th power of 9 ? 

24. rhe value of (4.25)'* ? 
25 The value of (1.8)^ ? 

26. The value of (.45)'^ ? 

27. The vahie of <f|)' ? 

28. The cube of (f ) ? 

29. The 4th power of | ? 

30. The value of (2})«? 

31. The value of {^y ? 

32. The value of (24|y? 

33. The value of (.25)*? 

34. The value of (142.5)' ? 



EVOLUTION. 

374. Evolution is the operation of finding the root of a 
number ; that is, of finding one of its equal factors. 

375. The Square Root of a number is the factor which, 
multiplied by itself once, will produce the number. 

Thus, 8 is the square root of 64, because 8x8 = 64. 

The sign y' is called the radical sign. When placed before 
a number, it denotes that its square root is to be extracted : 
Thus, -v/^=6. 

376. The Cube Root of a number is the factor which, mul- 
tij)lied by itseif twice, will produce the number. 
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Thas, 3 is the cube root of 2T, because 3 x 3 x 3 = 27. 

We denote the cube root by the sign y' , with 3 written 
over it : thus, y^Wl, denotes the cube root of 2t, which is 
equal to 3. The small figure 3, placed over the radical, is 
called the index of the root. 

The terms Fovrer and Boot, are dependent on each other : 
thus, the power is the product of equal factors ; and the root 
is one of the equal factors. 
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377. The Square Root of a number is one of its two equal 
factors. To extract the square root is to find this factor 
The first ten numbers and their squares are : 

1, 2, 3, 4, 5, 6, 1, 8, 9, 10. 
1, 4, 9, 16, 25, 36, 49, 64, 81, 100. 

The numbers in the first line are the square roots of those 
in the second. The numbers 1, 4, 9, 16, 25, 86, &c., haying 
two exact equal factors, are called perfect squares. 

A PERFECT SQUARE IS s numbcr which has two exact equal 
factors. 

Note. — The equare root of a mnnber less than 100 will be lew 
thanvlO ; while the square root of a nttmbeT greater than 100 will be 
greater than 10: hence, the square root of -a nnmber expressed hy 
one or two figures, is a number expressed b7 one figure. 

378* To find the law of the square of a number. 

Any number expressed by two or more figures may be re 
garded as composed of tens and units. 

1. What is the square of 36 = 3 tens + 6 units? 
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Analysis. — The square of 86 is found opebation. 

by taking 36, thirty-six times. This is 3 + 6 

done by first taking it 6 units times, 3 + 6 

and then 3 tens times, and adding the 3x6 + 6* 

products. 36 taken 6 units times, gives 3+3x6 
6^ 4 3 X 3; and taken 3 tens times, 3^* + 2 (3 X 6) + 6* 
gives 3x6 + 3^; and their sum is, 
82 + 2 (3 X 6) + 6^: that is, 

Riale. — The square of a number is equal to the square oj 
the tens, plus tvnce the product of the tens by the units, plus 
the square of the units, 

379. To find the aquare root of any number. 

1. Let it now be required to extract the square root of 
2025. 

Analysis. — Since the number contains more than two places of 
figures, its root will contain tens and units. But as the square of 
one ten is one hundred, it follows that the square of the tens of the 
required root must be found in the figures on the left of 25. Hence, 
beginning at the right, we point off the number into periods of two 
figures each. 

We then find the root contained in 20 bun- operation. 

dreds, which is 4 tens or 40. We then square 20 25(45 

4 tens, which gives 16 hundred, and then place 15 

16 under the first period, and subtract; this 85^42 5 
takes away the square of the tens, and leaves 42 5 

425, which is twice the product of the tens by 
the units plus the square of the units. 

If, now, we double the tens, and then divide the remainder, ex- 
clusive of the right-hand figure (since that figure cannot enter 
Into the product of the tens by the units), by it, the quotient will 
be the units figure of the root. If we annex this figure to the root 
and to the augmented divisor, and then multiply the whole divisor 
thus increased by it, the product will be twice tjie tens by the units, 
plus the square of the units • and hence, we have found both figure« 
of the root. 
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Rule. — I. Separate the given number into periods of two 
figures each, by vyriting a dot over the place of units, a second 
over the place of hundreds, and so on for each alternate 
figure to the left: 

« 

II. Note the greatest square contained in the period on the 
left, and place its root on the right, after the manner of a 
quotient in division. Subtract the square of this root from 
the first period, and to the remainder bring down the second 
period for a dividend: 

III. Double the root thus found for a trial divisor, and 
place it on the left of the dividend. Find how many times 
the trial divisor is contained %n the dividend, exclusive of 
its right-hand figure, and place the quotient in the root, and 
also annex it to the divisor: 

lY. Multiply the divisor thus increased, by the last figure 
of the root / subtract the product from the dividend, and to 
the remainder bring down the next period for a new divi- 
dend: 

V. Double the whole root thus found, for a new trial di- 
visor, and continue the operation as before, until all the 
periods are brought doum. 

Examples. 

1. What is the square root of 425104 ? 

Analtsis. — ^We. first place a dot over operation. 

the 4, making the right-hand period 04. 42 5 1 04(652 

We then put a dot over the 1, and also 35 

over the 2, making three periods. 125^651 t 

The greatest perfect square in 42 is 625 

86, the root of which is 6. Placing 6 in - qos^ifiifU 

the root, subtracting its square from 42, 2604 

and bringing down the next period 51, 

we have 651 for a dividend; and by doubling the root, we have 18 
for a trial divisor. • ITow, 12 is contained in 65, 5 times. Place 5 
both in the root and in tl«) divisor; then multiply 126 by 6; sub- 
tract the product, and bruig down the next period. 
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We must now double the whole root 65 for a new trial divisor; 
or we may take the first divisor, after having doubled the last figure 
5 ; then dividing, we obtain 2, the third figure of the root. 

Notes. — 1. The left-hand period may contain but one figure ; each of 
the others wiU contain two. 

2. If any trial divisor is greater than its dividend, the correspond 
lug root figure will be a cipher. 

3. If the product of the divisor by any figure of the root exceeds 
the corresponding dividend, the root figure is too large> and must be 
diminished. 

4. There will be as many figures in the root as there are periods 
in the given number. 

5. If the given number is not a perfect square, there will be a 
remainder after all the periods are brought down. In this case, 
periods of ciphers may be annexed, forming new periods, each of 
which will give one decimal place in the root. 



2. What is the square root of 758692 ? 



OPERATION. 



15 86 92(871.029 +. 
64 



Analysis. — After using all 
the periods of the given num- 
ber, we annex periods of deci- 
mal ciphers, each of which gives 
one decimal place in the quo- 
tient. 



167)11 86 
11 69 



1741)17 92 
17 41 



174202)510000 
848404 



What are the square roots of 

3. Square root of 49? 

4. Square root of 144 ? 

5. Square root of 225 ? 

6. Square root of 2304 ? 

7. Square root of 7994? 

8. Square root of 6275025 ? 



1^42049)16159600 

15678441 >. 

481159 Rem. 

the following numbers : 

9. V19000 = what No. ? 

10. 'v/2768466 = what No. f 

11. V36754 = what No.? 

12. -y/lOOOOOO = what No. ? 

13. -/96728 = what No.? 

14. -v/30225 = what No, ? 
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380. To extract the square root of a fraction. 



1. What is the square root of .6? 

Analysis. — We first annex one cipher, 
to make even decimal places; for, one 
decimal multiplied by itself will give 
two places in the product. We then 
extract the root of the first period, 
and to the remainder annex a decimal 
period; and so on, till we have found 
a sufficient number of decimal places. 

2. What is the square root of ^? 

Analysis. — The square root of a 
fraction is equal to the square root of 
the numerator divided by the square 
root of the denominator. 

3. What is the square root of J? 

Analysis. — When the terms are not 
perfect squares, reduce the common 
fraction to a decimal, and then extract 
the square root of the decimal. 



OPERATION. 

.60(.n4+ 
49 
147)1100 
1029 
1544)7100 
61T6 
924 Vem. 



OPERATION. 






^ = I 



OPEBATION. 



3 

4 



1/| = 



.T5; 

•v/?I6 = .8645+ 



Riale. — I. ^ the jkacHon is a decimal^ point off the 
periods from the decimal point to the rights annexing ciphers 
if necessary, so thai each period shall contain two places^ 
and then extract the root as in integral numbers: 

II. If the fraction is a common fraction, and its termt 
f>erfect squares, extract the square root of the numerator ana 
denominator separately : 

III. If, after being reduced to their lowest terms, the 
numerator and denominator are not perfect squares, reduce 
the fraction to a decimal^ and then extract the square root 

of the result. 
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Examples. 
What are the square roots of the followiDg numbers ? 



4. Square root of f ^ ? 

5. Square root of -^^^ ? 

6. Square root of .0196 ? 

7. Square root of 6.25 ? 

8. Square root of 278.89? 

9. Square root of .205209 ? 

10. Square root of -J ? 

11. Square root of \^1 

12. Square root of ^t 

13. Square root of 6 J ? 
U.' Square root of .T994? 
15. Yalue of ^2221 ? 



1 16. Square root of .60794 ? 

17. Yalue of -y/^omoT ? 

18. Yalue of -v/25.1001 ? 

19. Yalue of yi96.425 ? 

20. Yalue of yT5"? 

21. Yalue of y'Hai;? 

22. Yalue of V^ ? 

23. Yalue of y^ ? 

24. Yalue of y/Wbl 

25. Yalue of -v/.'TSi? 

26. Square root of 5647.5225 ? 

27. Square root of 160048.0036? 



Applications in Square Root. 

381. A TRIANGLE is a plain figure, which has three sides and 
three angles. 

If a straight line meets another straight line, 
making the adjacent angles equal, each is called a 
right angle ; and the lines are said to be perpen- 
dicular to each othfer. 

382. A RIGHT-ANGLED triangle is one which 
has one right angle. In the right-angled 
triangle ABC, the side AC, opposite the ^ 
right angle B, is called the hypothenuse ; ^ 
the side AB, the hose; and the side BC, a 
the perpendicular. 




Base. 



383. A SQUARE is a figure bounded by four equal sides, at 
right angles to each other. 

384. In a right-angled triangle the ^cjOkiax^ ^<^^y^^^ ^^i. *^aa 



830 
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hypothenuse is equal to the sum • of the squares described on 
the other two sides. 

Thus, if ACB be a right-angled 
triangle, right-angled at G, then 
will the large square, D, described 
in the hypothenuse AB, be equal 
to the sum of the squares F and 
E, described on the sides AC and 
CB. This is called the carpenter's 
theorem. By counting the small 
squares in the large square D, 
you will find then: number equal 
to that contained in the small 
squares F and E. In this triangle 

the hypothenuse AB = 6, AC = 4, and CB = 3. Any num- 
bers having the same ratio, as 5, 4, and 3, such as 10, 8, and 
6 ; 20, 16, and 12, Ac, will represent the sides of a right- 
angled triangle. 

385. When the base and perpendicular are known, to find the 
hypothenuse. 

Analysis. — Wishing tp know the distance from 

A to the top of a tower, I measured the height 
of the tower, and found it to be 40 feet; also the 
distance *from A to B, and found it 80 feet: what 
was the distance from A to 0? 











1 ! 


B 


















D 

































AB 
BO 
AO^: 



: 80 ; AB2 = 80^ 

: 40; BO«=403 

AB^+BO* = 900 +1600 
AC = >/2500 = 60 feet 



900 
1600 




Rule. — Square the base and square the perpendictdar, add 
the resuUSj and then extract the square root of their sum. 

386. To find one side, when we know the hypothenuse and 
the other side. 

I. The length of a ladder which will reach from the middle 
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of a street 80 feet wide to the eaves of a house, is 60 feet : 
what is the height of the house? 

Analysis. — Since the square of the length of the ladder is equal 
to the sum of the squares of half the width of the street and the 
height of the house, the square of the length of the ladder dimin- 
ished by the square of half the width of the street, will be equal 
to the square of the height of the honse : hence. 

Rule. — Square the hypothenuse and the knovm side, and 
take the difference; the square root of the difference vriU be 
the other side. 

Examples. 

1. A general having an army of llt649 men, wished to 
form them into a square : how many should he place on each 
front ? 

2. In a square piece of pavement there are 48841 stones, 
of equal size, one foot square : what is the length of one side 
of the pavement? 

3. In the center of a square garden, there is an artificial 
circular pond, covering an area of 810 square feet, which is -^ 
of the whole garden : how many rods of fence will inclose the 
garden ? 

4. Let it be required to lay out 6TA. 2K of land in the 
form of a rectangle, the longer side of which is to be three 
times as great as the less : what is its length and width ? 

6. A farmer wishes to set out an orchard of 3200 dwarf 
pear-trees. He has a field twice as long as it is wide, which 
he appropriates to this purpose. He sets the trees 12 feet 
apart, and in rows that are likewise 12 feet apart : how 
many rows wiU there be, how many trees in a row, and how 
much land will they occupy? 

G. There is a wall 45 feet high, built upon the bank of a 
stream 60 feet wide: how long must a ladder be that will 
reach from the one side of the stream to the top of the wall 
on the other? 
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7. A boy having lodged his kite in the top of a tree, finds 
that by letting out the whole length of his line, which he 
knows to be 225 feet, it will reach the ground 180 feet from 
the foot of the tree : what is the height of the tree ? 

8. There are two buildings standing on opposite sides of the 
street, one 39 feet, and the other 49 feet from the ground to 
the eaves. The foot of a ladder 65 feet long rests upon the 
ground at a point between them, from which it will touch the 
eaves of either building : what is the width of the street ? 

9. A tree 120 feet high was broken oflf m a storm, the top 
striking 40 feet from the roots, and the broken end restmg 
upon the stump : allowing the ground to be a horizontal plane, 
what was the height of the part standing? 

10. What wiU be the distance from comer to corner, through 
the center of a cube, whose dimensions are 5 feet on a side? 

11. Two vessels start from the same point, one sails due 
north at the rate of 10 miles an hour, the other due west at 
the rate of 14 miles an hour : how far apart will they be at 
the end of 2 days, supposing the surface of the earth to be a 
plane ? 

12. How much more will it cost to fence 10 acres of land, 
in the form of a rectangle, the length of which is four times 
its breadth, than if it were in the form of a square, the cost 
of the fence being $2.50 a rod? 

13. What is the diameter of a cylindrical reservoir contain- 
ing 9 times as much M^ater as one 25 feet in diameter, the 
height being the same? 

Note. — If two volumes have the same altitude, their contents will 
be to each other in the same proportion as their bases; and if the 
bases are similar figures (that is, of like form), they will be to each 
other as the squares of their diameters^ or other like dimensions. 

14. If a cylindrical cistern eight feet in diameter will hold 
120 barrels, what must be the diameter of a cistern of the 

Bame depth to hold^Ju500 barrels? 
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15. If a pipe 3 inches in diameter will discharge 400 gallons 
in 3 minutes, what must be the diameter of a pipe that will 
discharge 1600 gallons in the same time? 

16. What length of rope must be attached to a halter 4 
feet long, that a horse may feed over 2 J acres of ground? 

n. Three men bought a grindstone, which was 4 feet in 
diameter : how much of the radius must each grind off to use 
up his share of the stone? 

CUBE ROOT. 

387. The Cube Root of a number is one of its three equal 
factors. 

Thus, 2 is the cube root of 8 ;' for, 2x2x2 = 8: and 3 
is the cube root of 2t ; for, 3 X 3 X 3 = 2t. 

To extract the cube root of a number, is to find one of 
its three equal factors. 

1, 2, 3, 4, 6, 6, 7, 8, 9, 
1 8 27 64 125 216 343 512 729 

The numbers in the first line are the cube roots of the cor- 
responding numbers of the second. The numbers of the second 
line are called perfect cubes. 

A Perfect Cube is a number which has three exact equal 
factors. By. examinmg the numbers in the two lines, we see, 

1st. Thai the cube of units cannot give a higher order than 
hundreds : 

2d. That since the cube of one ten (10) is 1000, and the 
cube of 9 tens (90), 729,000, the cube of tens will not give a 
lower denomination than thousands^ nor a higher denomina- 
tion than hundreds Of thousands. 

Hence, if a number contains more than three figures, its 
cube root will contain more than one ; if it contains more than 
six, its root will contain more than two, and so on ; every 
additional three figures giving one additional figure in the root, 
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and the figures which remain at the left hand, although less 
than three, will also give a figure in the root. This law ex* 
plains the reason for pomting off into periods of three figures 
each. 

388. Let US see how the cube of any number, as 16, is 
formed. Sixteen is composed of 1 ten and 6 nnits, and may 
be written, 10 + 6. To find the cube of 16 = 10 + 6, we 
must multiply the number by itself twice. 

To do this we place the number thus, 

Product by the units, - - - • 
Product by the tens, - - - - 

Square of 16, 

Multiply again by 16,-- 

Product by the units, - - - - 600 + 720 + 216 
Product by the tens, - - - lt)00 + 1200 + 360 



16 = 10 + 
10 + 


6 

6 


60 + 
100 + 60 


36 


100 + 120 + 


36 


10 + 


6 



Cube of 16, - - - . - 1000 + 1800 + 1080 + 216 

1. By examining the pftrts of this number, it is seen that 
the first part 1000 is the cube of the tens; that is, 

10 X 10 X 10 = 1000 : 

2. The second part 1800 is three times the square of the 
tens mvMiplied by the units; that is, 

3 X (10)« X6 = 3X100X6= 1800 : 

3. The third part 1080 is three times the square of the 
units multiplied by the tens; that is, 

3 X 6« X 10 = 3 X 36 X 10 = 1080 : 

, 4. The fourth part is the cube of the units ; that is, 

6» = 6 X 6 X 6= 216. 
1. What is the cube root of the number 4096 ? 

Analysis. — Since the nnm- operation. 

ber contains more thai^ three : OQfi/^lfi 

figures, we know that the root ^ 

wm contain at least nnits and ^, ^^ Z)3T~{9-8.1-6 

Separating tlie three right- 16 = 4 096 
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hand figures from the 4, we know that the cube of the tens wiU 
be found in the 4; and 1 is the greatest cube in 4. 

Hence, we place the root 1 on the right, and this is the tens 
of the required root. We then cube 1, and subtract the result 
from 4, and to the remainder we bring down the first figure 
of the next period. 

We haye seen that the second part of the cube of 16, viz., 
1800, is three times the aqtutre of the teris multiplied hy the units; 
and hence, it can have no significant figure of a less denomuiatioD 
than hundreds. It must, therefore, make up a part of the 80 hun- 
dreds above. But this 80 hundreds also contains all the hundreds 
which come from the 8d and 4th parts of the cube of 16. If it 
were not so, the 80 hundreds, divided by three times the square 
of the tens, would give the unit figure exactly. 

Forming a divisor of three times the square of the tens, we 
find the quotient to be ton; but this we know to be too large. 
Placing 9 in the root, and cubing 19, we find the result to be 
6859. Then trying 8, we find the cube of 18 still too large; but 
when we take 6, we find the exact number. Hence, the cube root 
of 4096 is 16. 

389. Hence, to find the cube root of a number: 

Rule. — I. Separate the given number into periods of 
three figures each^ beginning at the rights by placing a dot 
over the place of unitSy a second over the place of thousands^ 
and so on over each third figure to tJie left: the left-hand 
period wUl often contain less than three places of figures : 

II. Note the greatest perfect cube in the first period^ and 
set its root on the rights after the manner of a quotient in 
division. Subtract the cube of this nurhber from the first 
periody and to the remainder bring dovin the first figure of 

he next period for a dividend: 

III. Take three times the square of the root just found 
for a trial divisor, and see how often it is contained in the 
dividend^ and place the quotient for a second figure of the 
root. Then cube the figures of the root thus founds and 
if their cube bt greater than the first two periods of the 
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given number ^ diminish the last figure / hut if it he less, 
subtract it from the first two periods, and to the remainder 
bring down the first figure of the next period fox a 9iew 
divideyid: 

IV. TaJce three times the square of the whole root for a 
second trial divisor, and find a third figure of the root as 
before. Cube the whole root thus found, and subtract th 
result from, the first three periods of the given number when 
it is less than that number ^ hut if it is greater, diminish 
the last figure of the root: proceed in a similar way for 
all the periods. 

Examples. 
I. What is the cube root of 20196816 ? 



OPEBATION. 



20 196 816(215 
2^=P 8 

2' X 3 = 12)121 

Ph'st two periods, - - - - 20 196 
(21)' = 21 X 21 X 21 = 19 683 

3 X (21)« = 2181)li 138 

Fu-st three periods, - - - - 20 196 815 
(216)» = 216 X 215 X 215 = 20 196 815 

Find the cube roots of the following numbers : 



1. Cube root of 1128 ? 

2. Cube root of 111649? 

3. Cube root of 46656 ? 

4. Cube root of 15069223 ? 



5. Cube root of 6136339 ? 

6. Cube root of 48228644 ? 
1. Cube root of 84604619? 
8. Cube root of 28991029248? 



390. To extract the cube root of a decimal fraction. 

Rule. — Annex ciphers to the decimal, if necessary, bx> thai 
it shall consist of 3, 6, 9, ^c, decimal places. Then put ly 
first point over ike place of thousandths, the secgnd over the 
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place of miUiofithSj and so on over every third place to 
the right; after whichf extract the root as in whole numbers. 

Notes. — 1. There will be as many decimal places in tiie looC as 
(here are periods of decimals in the given number. \ 

2. If, in extracting the root of a number, there is a remainder after 
all the periods have been brought down, periods of ciphers may be 
dunexed by considering them as decimals. 



Examples. 
Fiiid the cabe roots of the following nambers : 



1. Cube root of 8.343 f 

2. Cube root of 1728.729 ? 

3. Cube root of .0126 f 

4. Cube root of 19683.46656? 



5. Cube root of .387420489? 

6. Cube root of .000003375 ? 

7. Cube root of .0066592 ? 

8. Value of -^81.729? 



391. To extract the cube root of a common fraction. 

Rule. — I. Meduoe compound fractions to simple ones^ 
mixed numbers to improper fractions^ and then reduce tJve 
fraction to its lowest tenns: 

II. Mctra^it the cube root of the numerator and denomr 
inator separately^ if they have exact roots ; but if either of 
them, has not an exact rooty reduce the fraction to a 
decimal^ and extract the root as in the last c^ase. 

Examples. 
Find the cube roots of the followmg fractions : 



1. Cube root of ^ ? 

2. Cube root of f4f ? 

3. Cube root of 31^? 

4. Cube root of 91 J ? 

5. Cube root of fff? 



6. Cube root of yf |f ^ ? 

7. Cube root of yVirm- ^ 

8. Cube root of mU ? 

9. Cube root of 7f ? 
10. Cube root o( 56| ? 



15 
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Applications. 

1. What most be the dimensions of a cubical bin, that its 
volume or capacity may be 19683 feet ? 

2. If a cubical body contains 6859 cubic feet, what is the 
length of one side ? wbat the area of its surface ? 

3. The volume of a globe is 46656 cubic inches ; what 
would be the side of a cube of equal solidity ? 

4. A person wishes to make a cubical cistern, which /shall 
hold 150 barrels of water: what must be its depth? 

5. A fanner constructed a bin that would contain 1500 
bushels of gram ; its length and breadthr-were equal, and each 
half the height : what were its dhnensions ? 

6. What is the difference between half a cubic yard, and 
a cube whose edge is half a yard? 

7. A merchant paid $911.25 for some pieces of muslin. He 
paid as many cents a yard as there were yards in each piece, 
and there were as many pieces as there were yards in one 
piece : how many yards were there, and how much did he pay 
a yard? 

8. If a sphere 3 feet in diameter contains 14.1372 cubic 
feet, what are the contents of a sphere 6 feet in diameter? 

3* : 6» : : 14.1312 : 113.0916. Ans. 

9. If a ball 2^ inches in diameter weighs 8 pounds, how 
much will one of the same kind weigh, that is 5 inches in 
diameter? 

10. What must be the size of a cubical bin, that will con- 
aiu 8 times as much as one that is 4 feet on a side ? - 

11. How many globes, 6 inches in diameter, would be re 
quired to make one 12 inches in diameter? 

12. If a ball of silver, one unit in diameter, is worth |8, 
what will be the value of one 5^ units in diameter? 

13. If plate of silver, 6 inches long, 3 inches wide, and 
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^ inch thick, is worth $100, what will be the dimensions of a 
similar plate, of the same metal, worth $800 ? 

14. If a man can dig a cellar 12 feet long, 10 feet wide, 
and 4J feet deep, in 3 days, what will be the dimensions of a 
similar cellar, requiring 24 days to dig it, working at the same 
rate, and the ground being of the same degree of hardness ? 

15. If I put 2 tons of hay in a stack 10 feet high, ho^ 
high must a similar stack be to contain 16 tons? 

16.^ Four women bought a ball of yarn 6 inches in diameter, 
and agreed that each should take her share separately- from 
the outer part of the ball : how much of the diameter did 
each wind oflf? 



ARITHMETICAL PROO-RESSION. 

392. An Arithmetical Progression is a series of numbers 
in which each is derived from the one preceding, by the ad- 
dition or subtraction of the same number. 

The common difference is the number which is added or 
subtracted, 

393. When the series is formed by the continued addition 
of the common difference, it is called an increasing series ; 
and when it is formed by the subtraction of the common dif- 
ference, it is called a decreasing series : thus, 

2, 5, 8, 11, 14, 17, 20, 23, is an increasiiig series 
23, 20, 17, 14, 11, 8, 5, 2, is a decreasing series. 

The several numbers are called- terms of the progression 
Che first and last terms are called the extremes, and the in 
ccrmediate terms are called the means, 

394. In every arithmetical progression there are five parts, 
any three of which being given oi known, the remaining two 
can be determined. They are, 
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1st, The first term ; 

2d, The last term ; 

3d, The common difference ; 

4th, The number of terms ; 

5th, The sum of all the terms. 

CASE I. 

395. Having given the first term, the comnion difference, and 
the number of terms, to find the last term. 

1. The first term of an increasmg progression is 4, the com- 
mon difference 3, and the number of terms 10 : what is the 
last term? 

Analysis. — By considering the manner in operation. 

which the increasing progression is formed, 9 l^o, less 1 

we see that the 2d term is obtained by add- _3 com. diff. 
ing the common difference to the 1st term; 2t 
the 3d, by adding the common difference to 4 1st term, 

the 2d; the 4th, by adding the common dif- g^ j^^^ ^^^^ 
ference to the 3d, and so on; the number 
of additions, in every case, being one less tJian the number of 
terms fowid. Instead of making the additions, we may multiply 
the common difference by the number of additions, that is, by 1 
less than the number of terms, and add the first term to the pro- 
duct 

Rule. — Multiply the common difference hy 1 less than 
the number of terms : if the progression is increasing^ add 
the product to t/ie first term^ and the sum wiU be the last 
ter7n ; if it is decreasing^ subtract the product from the 
first term^ and the difference wiU be the last term. 

Examples. 

1. What is the 18th term of an arithmetical progression, oi. 
which the first term is 4, and the common difference 6 ? 

2. A man is to receive a certain sum of money in 12 pay- 
wents: the first payment is $300, and each succeeding pay- 
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ment is less than the previous one by $20 : what will be the 
last payment ? 

3. What will $200 amount to in 15 years, at simple in- 
terest, the increase being $14 for the first year, $28 for the 
second, and so on? 

4. Mr. Jones has 12 children. He gives, by wfl, $1000 to 
lie youngest, $50 more to the next older, and so on to each 

next older $50 : how much did the oldest receive ? 

5. A man has a piece of land 35 rods in length, which 
tapers to a point, and is found to increase ^ rod in width, for 
every rod in length : what is the width of the wide end ? 

6. James and John have 100 marbles. It is agreed between 
them that John shall have them all, if he will place them in 
a straight line half a foot apart, and so that he shall be 
obliged to travel 300 feet to get and bring back the furthest 
marble ; and also, if he will tell, without measuring, how far 
he must travel to bring back the nearest. How far? 

CASS II. 

396. Knowing the two extremes of an arithmetical progres- 
sion, and the number of terms, to find the common difference. 

1. The two extremes of a progression are 4 and 68, and 
the 'number of terms It : what is the common diJQference ? 

Analysis. — Since the common difference operation. 

multiplied by 1 less than the number of 68 

terms gives a product equal to the differ- 4 

ence of the extremes, if we divide the dif- 17 — 1 = 16)64(4 
ference of the extremes by 1 less than the 

number of terms, the quotient will be the common difference. 
hence, 

Rule, — Subtract the less extreme from the greater^ and 
divide the remainder by 1 less than the nvmher of terms: 
the quotient wiU be the common differetice. 
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Examples. 

1. A man started from Chicago and traveled 15 days ; each 
day's jonmey was longer than that of the preceding day by 
the distance which he traveled the first day: what was his 
daily increase if he traveled 75 miles the last day? 

2. A merchant sold 14 yards of cloth, in pieces of 1 yard 
each ; for the first yard he received I J, and for the last $26^- : 
what was the difference in the price per yard? 

3. A board is It feet long ; it is 2 J inches wide at one 
end, and 14 J at the other : what is the average increase in 
width per foot in length? 

4. The fourth term of a series is 12, and the eleventh is 
33 : find the intermediate terms. 

CASE III. 

397. To find the sum of the terms of an arithmetical progres- 
sion. 

1. What is the sum of the series whose first term is 2, 
common difference 3, and the number of terms 8 ? 



Given series, ) 2 5 8 11 14 17 20 23 

Same, order inverted, >-23 20 ^1^11 _?_^_? 
Sum of both series, ) 25 + 25 + 25 -j- 25 + 25 + 25 + 25+25 



Analysis. — The two series are the same; hence, their sum is 
equal to twice the given series. But their sum is equal to the 
sum of the two extremes, 2 and 23, taken as many times as there 
are terms ; and the given series is equal to half this sum, or to the 
sum of the extremes multiplied by half the number of terms. 

Rule. — Add the extremes together^ and midtiply their sum 
by half the number of terms ; the product will be the sun' 
of all the terms. 
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Examples. 

1. What debt could be discharged in a year, by weekly 
payments in arithmetical progression, the first payment being 
15, and the last $100 ? 

2. A person agreed to build 56 rods of fence ; for the firs^ 
rod he was to receive 6 cents, for the second, 10 cents, and 
80 on : what did he receive for the last rod, and how much 
for the whole? 

3. If a person travels 30 miles the first day, and a quarter 
of a mile less each succeeding day, how far wiU he travel in 
30 days? 

4. If 120 stones be laid in a straight line, each at a dis- 
tance of a yard and a quarter from the one next to it, how 
far must a person travel who picks them Tip singly and places 
them in a heap, at the distance of 6 yards from the end of 

the line and in its continuation? 

* 

CASK IV. 

398. Having given the first and last terms, and the common 
difference, to find the number of terms. 

1. The first term of an arithmetical progression is 6, the 
common difference 4, and the last term 41 : what is the number 
of terms ? 

ANAJfsis. — Since the last term is opsration. 

equal to the first term added to the 41 — 5 = 36 

product of the comm'^n difference, by 4)36(=9 

one less than the number of terms 9 + 1 = 10 No. terms 
(Art. 895), it foUows that, if the first 

term be taken from the last term, the difference will be equal to 
the product of the common difference by 1 less than the number 
of terms : if this be divided by the common difference, the quotient 
will be 1 less thar the number of terms. 
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Hnle. — Divide the difference of the ttvo extremes by the 
common difference, and add 1 to the quotient: the sum vjill 
he the number of terms. 

Examples. 

1. A farmer sold a number of bnshels of wheat ; it was 
ugreed that, for the first bnshel, he should reeeire 50 eents. 
a ad an increase of 9 cents for each sncceeding bushel, ai^ for 
the last, he receiyed $500 : how many bosbels did Le sell ? 

2. A person proposes to make a journey, and to trayel 15 
miles the first day, and 33 miles the last, with a daily in- 
crease of \\ miles : in how many days did he make the jour- 
ney, and what was the whole distance trayeled ? 

3. I owe a debt of $2325, and wish to pay it in equal in- 
stallments, the first payment to be %^1b, the second, $500, 
and decreasing by a common difference, until the last payment 
which is $200 : what will be the number of installments f 



aEOMETRICAL PROaRESSION. 

399. A Geometrical PnoGBESsiON is a series of terms, ea^. 
of which is deriyed from the preceding one, by multiplying it 
by a constant number. The constant multiplier, is called the 
ratio of the progression. 

400. An increasing series is one whose ratio is greater 
than 1 : 

A DECREASING SERIES IS oue whose ratio is less than 1 
Hius, 

1, 2, 4, 8, 16, 32, 4c. — ^ratio 2 — ^increasing series: 
32, 16, 8, 4, 2, 1, &c. — ratio ^ — decreasing series. 

The seyeral numbers resulting from the multiplication, are 
called terms of the progression. The first and last terras are 
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called the extremes^ and the intermediate terms are called 
means. 

% 

401. In every Geometrical, as weU as in every Arithmetical 
Progression, there are five parts : 

1st, The first term ; 
2d, The last term ; 
3d, The common ratio ; 
4th, The number of terms ; 
5th, The sum #f all the terms ; 

If any three of these parts are known, or given, the remain-, 
ing ones can be determined. 

CASE I. 

402. Having giyen the first tenn, the ratio, and the number 
of terms, to find the last term. 

1. The first term is 4, and the common ratio 3 : what is 
the 6th term? 

Analysis. — The second term is operation. 

formed by multiplying the first term 3x3x3x3=81 

by the ratio; the third term, by ^ 

multiplying the second term by the Ans, 324 • 

ratio, and so on; the number of 

multiplications "being 1 U&a than the number of terms: thus, 

4 = 4, 1st term, 

3X4= 12, 2d term, 

3x3x4= 36, 3d term. 

3x3x3x4 = 108, 4th term. 

3x3x3x3x4 = 324, 5th term. 

Therefore, the last term is equal to the first term multiplied 
y the ratio raised to a pow&r whose exponent is 1 less than 
the number of terms. 

Rule. — Eaise the ratio to a power whose exponeni is 1 
less than the number of terms^ and then multiply this power 
by the first term. 
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Examples. 

1. The first term of a decreasing progression is 21 8 1 ; the 
ratio is ^^ and the number of terms 8 : what is the last 
term? 

2. The first term of an increasing geometrical series is 8 
file ratio 6 : what is the 9th term ? 

3. The first term of a decreasing geometrical series is 129, 
the ratio J : what is the 10th term ? 

4. If a fanner should sell 15 bushels of wheat, at 1 mill 
for the first bushel, 1 cent for the second, 1 dime for the 
third, and so on ; what would he receiye for the last bushel ? 

5. A man dying left 5 sons, and bequeathed his estate Id 
the following manner : to his executors, $100 ; to his youngest 
son twice as much as to the executors, and to each son 
double the amount of the next younger brother : what was 
the eldest son's portion? 

6. A merchant engaging in business, trebled his capital once 
in 4 years : if he commenced with $2000, what would his capital 
amount to at the end of the 12th year? 

7. A farmer wishing to buy 16 oxen of a drover, finally 
agreed to give him for the whole the cost of the last ox only. 
He was to pay 1 cent for the first, 2 cents for the second, 
and doubling on each one to the last : how much would they 
cost him? 

8. What is the amount of $500 for 3 years at 6 per cent, 
compound interest? 

Note.— The ratio is 1.06. 

CASE II. 

403. Knowing the two extremes and the ratio, to find the 
snm of the terms. 

1. What is the sum of the terms of the progression 2, 6, 
IS, 54, 162? 
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OPERATION. 

6 + 18 + 54 + 162 + 486 = 3 times. 
2 + 6 + 18 + 54 + 162 =1 time . 

486 — 2 = 2 times 

486 - 2 484 ^ ^ 

= — = 242 smn. 

2 2 

Analysis. — K we multiply the terms of the progression by 
the ratio 8, we have a second progression, 6, 18, 54, 162, 486, 
which is 8 times as great as the first. If from this we subtract 
the first, the remainder, 486 — 2, will be 2 times as great as the 
first ; and if this remainder be divided by % the quotient will be 
the sum of the terms of the first progression. 

But 486 is the product of the last term of the given progression 
multiplied by the ratio; 2 is the first term; and the divisor 2, 1 
less than the ratio : hence, 

Rule. — Multiply the last term by the ratio; take the dif- 
ference hetioeen this product and the first term, and divide 
the remainder by the difference between 1 and the ratio. 

Note. — ^When the progression is iTicreasing, the first term is sub- 
tracted from the product of the last term by the ratio, and the di- 
visor is found by subtracting 1 from the ratio. When the progression 
is decredsingj the product of the last term by the ratio is subtracted 
from the first term, and the ratio is subtracted from 1. 

Examples. 

1. The first term of a progression is 4, the ratio 3, and the 
last term '78'722 : what is the sum of the terms ? 

2. The first term of a progression is 1024, the ratio J, and 
the last term 4 : what is the smn of the series ? 

3. Wha^ debt can be discharged ik one year by monthly 
payments, the first being 12, the second $8, and so on to the 
end of the year ; and what will be the last payment ? 

4. A gentleman being importuned to seU a fine horse, said 
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that he would sell him on the eondition of receiying 1 cent 
for the first nail in his shoes, 2 cents for the second, and so 
on, donblin^ the price of every nail : the nnmber of nails in 
each shoe being 8, how much would be receive for his horse? 

5. A laborer agreed to thresh 64 days for a farmer, on the 
eondition that he should give him 1 grain of wheat for the 
rst day's labor, 2 grains for the second, and do^ible each 
suceeedii^ day : what nnmber of bnshels would be receive, 
supposing a pint to contain T680 grains ; and what nnmber oi 
ships, each carrying 1000 tons bardeUy might be loaded, allow- 
ing 40 bushels to a ton? 



ANALYSIS. 

404. An Analysis is an examination of the separate parts 
of a i»*oposition, and of the connection of those parts with 
each other. 

In analysdi^, we generaSy reason from a given number to 
its imii, and then from this unit to the required number. 

The process is indicated by the relations which exist betweeo 
the given and the required numbers, and pursued, step by step^ 
independently of set rules. 

1. If 12 yards of cloth cost 148.36, what wiH t yards cost ? 

Analysis. — One yard of cloth will cost y*^ as mitch as 12 yards: 
since 12 yards cost $48.06, one yard will cost yV of |48.g6 = $4.03; 
7 yards will cost 7 times as much as 1 yard, or 7 times ^^ of 
$48.96 = $28.21 ; therefore, if 12 yards of cloth cost $48.a6, 
7 yards will cost $28.21. 

OPEEATION. 

i^j of 48.S6 = $4.03 = price of 1 yd., ( 48.36 X 7 ^- „. 
4.03 X 1 = $28.21 = price of 1yd., (12 

2. If 2t pounds of butter will buy 45 pounds of sugar, how 
much butter will 36 pounds Of sugar buy ? 
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Analysis. — One ponnd of sugar will buy ^V of 271b. of butter, 
and 861b. of sugar will buy 36 times ^-g of 27 lb. 

OPERATION. 

^ of 27 = fl = value of 1 lb. of sugar, j 27 X 36 _ oi s lu 
51 X 36 = 21f lb. = value of 36 lb. " ^^1 45 "" ^ * 

3. What will 6 J cords of wood cost, if 2| cords cost $7 J ? 

Analysis. — Price divided by quantity, or 7J -r 2| = y -r V = 
$8 = price of 1 cord; $8 x 6f = $20J = cost of 6f cords. 

OFERATIOIT. 

57 8 27 81 
71-^2|x6| = — X — X— = — = 20i=± $20.25. Ans. 
^^^8 19 44 * 

4. A fanner sold a number of cows, and had 12 left, which 
was i of the number sold ; if the number sold be divided by 
I of 9J, the quotient will be J the number of dollars he 
received per head : how much did he receive per head for his 
cows ? 

Akalysis.— 12 is J of 8 times 12 = 86; 86 -f- J of 9J = 86 
X | = 5| = J of the price per head; 5| x 5 = |25f = price per 
head. 

OFEBATIOH. 

12 V 3 4 3 5 

12x3-^1 of Hx5=-^^X-of _ X - = i8it = $254 

Ans, 

5. What will 20 bushels of barley cost, in dollars and cents, 
at 7 shillings a bushel, New York currency? 

Analysis. — Twenty bushels will cost 7x20 = 1408. and 
40 -r 8 = $17.50, since in IS'ew York 8s. = 1 dollar. 

opebation. 

7x20 ^,^^^ . 
— — = $17.50. Am. 
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6. What will 12J pounds of tea cost at 6s. 8d. a poundi 
Pennsylvania currency ? 

Analysis. — 6s. 8d. = 80d. ; 80 x 121 ss lOOOd. = price in 
pence of 12| lbs. ; and since 7s. 6d. = 90d. Pennsylvania currency, 
equal 1 dollar, 1000 4- 90 = $11.11 J = cost of 12|lb. in Federal 
money. 

OFKBATIOK. 

80xl2i^80_x_25^ ^^ 

90 90 X 2 * ' 

*l. How many days' work, at 10s. 6d. a day, must be given 
for 18 bushels of com at 5s. lOd. a bushel? 

Analysis. — 18 bushels are worth 5s. lOd. x 18 = 70d. x 18 = 
1260d. ; and for this as many days* labor must be given as 
10s. 6d. =a 126d. is contained times in 1260d. : 1260 -r 126 = 10 
days. 

OPKSATION. 

5s. lOd. = 70d. ; 70X18 _ ,« ^o« ^«, 

- 10s. 6d. = i26d.; -n;r = ^<'^y«- ^"«* 

8. A merchant bought a number of bales of cloth, each 
containing 133^ yards, at the rate of 12 yards for $11, and 
sold it at the rate of 8 yards for $7, by which he lost $100 
in the trade : how many bales were there ? 

Analysis. — One yard costs ^ of $11 = $f|; one yard was 
sold for 4 of $7 = $}. The difference between f^ and J, which is 
$^Y) ^ ^he loss on each yard. 

Since the total loss was $100, he must have sold as many yards 
8 $^V ^ contained times in $100. 

OPERATION. 

}J — I = $Jj. = loss per yard. 
100 ^ ^ = 2400 yds. ; 2400 -5- 133J = 18 bales. Ans. 

Proo£ 

100 1 ,QQi 100 24 3 ,Q , , . 
i h 1334 — — X — X = 18 bales. Ans, 

1 24 11 400 
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9. A can mow an acre of grass in 7^ hours ; B, in 6 hours : 
C, in 5f hours : how many days, working 6f hours, would 
they require to mow 13|^ acres? 

Analysis. — Since A can mow an acre of grass in 7^ hours, B 
in 5 hours, and in 5f, A can mow y^y, B, J, and 0, ^% of an 
acre in 1 hoxu*. Together, they can mow t y + i + rs = f 3 of an 
acre in one hour; and to mow 18 J acres, they will require as 
many hours as ff is contained times in 13 f, which is 27; and 
working 6f hours each day, it will take as many days as 6J is 
contained in 27; 27-i-6j = 4 days; hence, it will require 4 days. 

OPERATION. 

T^5 + i + TS = ft acres = what they all do in 1 hour. 

69 45 4 
13|-^||-^6| = — X — X-- = 4 days. Ans. 

10. A person employed three men, A, B, and C, to do a 
piece of work for $132.66. A can do the work alone in 23J 
days, working 12 hours a day ; B can do it in 25 days, work- 
ing 8 hours a day; and C can do it in 16 days, working 11|- 
hours a day. In what time can the three do it, working to- 
gether, 10 hours a day, and what share of the money should 
each receive ? 

Analysis. — Since A can do the work in 23 J days, working 12 
hours each day; B, in 25 days, working 8 hours each day; and 
0, in 16 days, working 11 J hours each day ; A can do the work 
in 280 days; B, in 200 days; and 0, in 180 days; working 1 hour 
each day. Then A, B, and 0, can do 2U + ^ + tU = -is^ 
of the work in 1 day, working 1 hour. By working 10 
hoi^s they will do 10 times as much; or, the work done hy each 
in 1 day of 10 hours, will he denoted hy ^*^, ^^ and yVirJ ^^^ 
the whole work done in 1 day hy ^V^J hence, the numher of 
days will he denoted hy the numher of times which 1 contains 

JJ50 — 2.520 — 77 Afkva 

If the part which each does in 1 day he multiplied hy the 
number of days, viz., 7^^, the product will be the part done by 
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each; viz., A, ^ x 7^V = iW; B, ^VV x T^V = i%; ^^ 
0» t'tht X '?'bV = TTff ; therefore, A must have jYt ; B, yV\ ; and 
0, iVu of $132.66. 

OPERATION. 

ih% + io% + ^io = ?¥if^ = tte work done in one day. 

1 -7- ^Y^% = 1^ days, in vrhich the three do the work, 

yi X t/y = x^, and ^ of 132.66 = $33.53f|, A's share 

^A X 7^ = T^A : T% of 132.66 = $46.95^, B's share 

iW X 7gV = Ti% : tVV of 132.66 = $52.16ff , C's share. 

11. If 336 men, in 5 days, working 10 honrs each day, 
can dig a trench of 5 degrees of hardness, 10 yards long, 3 
yards wide, and 2 yards deep ; how many days, of 12 hours 
each, will 240 men require to dig a trench 36 yards long, 5 
yards wide, and 3 yards deep, of 6 degrees of hardness ? 

Analysis. — The first trench may be represented by the product 
of its elements, 5 x 70 x 8 x 2; and the second by the product 
of its elements, 6x86x5x8. Inl day of 1 hour, one man 
can do yj^ of | of yV of 5 x 70 x 8 x 2; and 240 men, in one 
day of 12 honrs, can do 240 x 12 times as much ; 
or, 240 X L? X ^J^ of ^ of tV of 5 XTQ^sx? = 860 = work 

done in one day by 240 men. It will take as many days to dig 
the second trench as 860 is contained times in6x86x5x3. 
6 x 86 X 6 X 8 -r 860 = 9 days. 

OFEBATIOK. 

6x36x5x3 4-^XVXyhofiof^of5-Xio^>L3_^=9. 

12. If 20 cords of wood are equal in value to 6 tons o- 
hay, and 5 tons of hay to 36 bushels of wheat, and 12 bush 

Is of wheat to 25 bushels of com, and 14 bushels of com tc 
6 pounds of butter, and 72 pounds of butter to 8 days Oi 

labor ; how many cords of wood will be equal to 16 days o 

labor ? 

Analysis.— 1 day's labor is worth | of 72 lb. of butter = 9 lb. 
1 Jb. of butter = ^ of 14 bush, com = U = } bush, com, and 91b, 
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are worth J x 9 = | bnsh. com. 1 bush, com is worth -^^ of 12 
bush, wheat = |f bush., and | bush, com are worth ^f x f = fj 
bush, wheat 1 bush, wheat is worth jV ^^ ^ ^^^^ ^^7 = A ^^s? 
and 15 bush, are worth 57 >^ 11 =»2^ff ^^^^ <^^ ^^7* 1 ^^^'i is worth 
I of 20 cords = V cords, and g^ tons = V x Tff = ^ cord. This 
18 the value of one day's abor, and 16 days' labor will be worth 
1 G times ^ cord = 8 cords. 

OPKBATION. 

\ of V of il of ^1 of ^^ of V' X V = 8 cords. Arts. 

(See Art. 370.) 

13. A, B, and C, pat in trade $5626 : A's stock was in 
5 months, B's, 7 months, and C's, 9 months. They gained 
$1260, which was so divided that A received $4 as often as 
B had $5, and as often as C had $3. After receiving 
$2164.50, B absconded : what was each one's stock in trade, 
and how much did A and C gain or lose by B's withdrawal? 

Analysis. — Since A received $4 as often as B had $5, and as 
often as had $3, if the whole gain were divided into 12 equal 
parts, A would have y%, B, ^, and 0, y\, of $1260; or A would 
have $420, B, $525, and 0, $315. Now, if their respective gains 
be divided by the number of months each one's stock continued 
in trade, the quotients will represent their monthly gains, viz., A's 
will be 420 -r 5 = $84; B's, $625 -r- 7 = $75 ; and O's, $815 -r- 9 = 
$35, which gives $194 as their whole gain for 1 month. 

But since each one's share of the gain for a ^ven time will be 
to the whole gain for the same time, as each one's stock to the 
whole stock; it foDows, that A wiU have yV\» ^1 tVh ^^'^ 0> A^«^> 
of the whole stock, or A will have $2436, B, $2175, and 0, $1015. 
When B ran away he was entitled to his original stock, $2176, and 
his share of the gain for 7 months, that is, to $2175 + $525 = 
$2700; but as he took away only $2164.50, A and gained 
$535.50 by his withdrawal, which must be divided between them 
in the ratio of their investments, or as 4 to 8; therefore, A will 
have ^, and ? of B's unclaimed portion, or A will have $306, 
and G $229.50. 
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OPE&ATIOK. 

4 + 5 + 3 = 12. 

A's whole gain = i^ of $1260 = $420 

B's " " =fy " " =1525 

C's " " =t'^ " *' =$315 

A's monthly gain = $420 -r 5 = $84 
B's " " = $525 -r 7 = $75 
C's " " = $315 -r 9 = $35 

$194 

A's stock = 1^ of $5626 = $2436 
B's " = ^ " " = $2175 
C's " = T^ " " = *1015 

$2175 + $525 - $2164.50 = $535.50, what B left, 
■f of $535.50 = $306, A's share of it. 
8 " " = $229.50, B's share of it. 

14. Mr. Johnson bought goods to the amount of $2400, } 
to be paid in 3 months, } in 4 months, ^ in 6 months, and 
the remainder in 8 months : what is the equated time for the 
payment of the whole? 

Analysis. — $800 to be paid in 8 months, is the same as $1 to 
be paid in 2400 months; $600, in 4 months, the same as $1 in 
2400 months; $600, in 6 months, the same as $1 in 3600 months; 
and $400 in 8 months, the same as $1 in 8200 months. Then 
$1, payable in 2400 + 2400 + 8600 + 8200 = 11600 months, is the 
same as $2400 in -j^Vrr of 11600 months, which is 4| months = 4 
months 25 days, the equated time of payment. 

OPSBATION. 

800 X 3 = 2400 
600 X 4 = 2400 
600 X 6 = 3600 
400 X 8 = 3200 



2400 11600 
11600 ^ 2400 = 4| mo. = 4 mo. 25 da. Ana. 
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15. What will be the interest on $60.48 for 1 year 3 
months, at T per cent.? 

Analysis. — Since the interest on $1 for 1 year is 7 cents, or 
seven hundredths of $1, the interest on $60.48 for 1 year, will 
be $60.48 x .07 = $4.2336. The interest for 1 month will be A 
as much as fer 1 year, or yV o^ $4.2336 = $0.3528 ; and for 1 yr 
8 mo. = 16 months, it will be 16 times as much as for 1 month 
or $0.3528 x 16 = $5,292. 

OPERATION. 

($60.48 X .07 -4- 12) X t5 = $5,292. Aub. 

16. What will be the mterest on $88.92, for 8 mo. 20 da., 
at 7 per cent.? 

17. A merchant has three kinds of cloth, worth $1|, $2^, 
$3f, a yard : what is the least number of whole yards he can 
sell, to receive an average price of $2 J a yard? 

Analysis. — ^If he sells 1 yard worth $lf, for $2^, he will gain 
f of a dollar; to gain 1 dollar, he must sell as many yards as f is 
contained times in 1, or § yards. But since he is neither to gain 
nor lose by the operation, if he gains on one kind, he must lose an 
equal sum on some other; hence, he must sell some that is worth 
more than the average price. K he sells 1 yard worth $3f for $2|, 
he will lose f of a dollar ; and to lose $1, he must sell | of a yard. 
Therefore, to make the loss equal to the gain, he must sell | of a 
yard at $8 J a yard, as often as he sells § of a yard at $lf a 
yard. 

If he sells 1 yard worth $2 J, for $2|, he gains J of a dollar, 
and to gain $1 he must sell 4 yards; hence, to keep the average 
price, he must lose as much on some other; and as he can only 
lose on that at $8J a yard, he must sell enough of that to lose 
$1, which would be J of a yard; therefore, as often as he sell 
} yard at $lf a yard, he must sell } yard at $3 J a yard; and 
as often as he sells 4 yards at $2} a yard, he must sell % yard 
at $3 J a yard. 

But since it is desirable to have the proportional parts expressed 
in the least whole numbers, we may multiply the numbers by the 
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least common multiple of their denominators, and divide the pro* 
dncts by their greatest common factor; this being done, we obtain 
in the above example, 3 yards at $lf a yard, 10 yards at $2J a 
yard, and 4 yards at $3| a yard. 
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18. The hour and minute hands of a clock are together at 
12 o'clock: when are they next together? 

Analysis. — Since the minnte-hand passes over 60 minute spaces 
while the hour-hand passes over 5, the minute-hand passes over 12 
minute spaces while the hour-hand passes over 1, gaining 11 
minute spaces on the hour-hand in 12 minutes of time, the 
minute-hand requiring one minute of time to pass over 1 minute 
of space. Hence, in 1 minute of time, the minute-hand gains on 
the hour-hand f| of a minute space, 

"When the minute-hand has returned to 12, the hour-hand will 
be at 1, and the minute-hand has then to gain 5 minute spaces. As 
the minute-hand gains i| spaces in 1 minute of time, it will take 
as many minutes as || is contained times in 5, viz., 5^mi.— 
5 mi 27^ sec, which added to 1 o'clock, gives 1 hr. 5 mi. 27fV sec. 

Second Analysis. — In 12 hours the minute-hand passes the 
hour-hand 11 times; consequently, if both are at 12, the minute- 
hand will pass the hour-hand the first time in J^ ^^ 12 hours, or 
1 hr. 5 mi. 2Ty\ sec. It will pass it the second time in y\ of 12 
hours, and so on. 

OFEBATION. 

5 X if = f T = 5^ mi. = 6 mi. ^*l^ sec, which added to 

1 hr. = 1 hr. 5 mi. 27/^ sec. Ans. 

19. An apple boy bought a certain number of apples aj; 
the rate of 3 for 1 cent, and as many more at 4 for 1 cent; 
and selling them again at 2 for 1 cent, he found that he had 
gained 15 cents : how many apples had he ? 
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Analysis. — Since he bought a number of apples at 8 for a cent, 
and as many more at 4 for a cent, he paid ^ of a cent apiece for 
the first, and J of a cent apiece for the second lot : then, J + } = y^ 
of a cent, what he paid for one of each, and t2 "^2=^^ of a cent, 
the average price for all he bought Since he sold at 2 for a cent, 
or ^ a cent apiece, he must have gained on each apple the differ- 
ence between | and ^\ = 2T ^^ * cent; hence, to gain 1 cent lie 
must sell as many apples as ^^ is contained times in 1 = 4f apples, 
and to gain 15 cents he must sell 15 times as many, or 4f x 15 = 72 
apples. 

0PESATI02T. 
14.JL — 7 7_i.9 — 7 1 7 — 5 

1 -7- ^4 = 4f , 4| X 15 = 12 apples. -4ns. 

20. A gentleman left to his three sons, whose ages were 13, 
15, and 11 years, $15000, to be divided in such a manner, 
that each share being put at interest, at 1 per cent., should 
give to each son the same amount when he attained the age 
of 21 years : what was the share of each ? 

Analysis. — By the question, their respective shares would be at 
interest 8, 6, and 4 years. 

Find the present worth of $1 for 8, 6, and 4 years, respect- 
ively: they are $0.6410256 +, $0.7042253 +, and $0.78125. 
These sums being put at interest at 7 pe^ cent., will each amount 
to $1 at the expiration of their respective times; and the sum of 
these numbers, $0.6410256 + $0.7042253 + $0.18125 = $2.1265009 + 
is the amount, which being so distributed among them, will pro- 
duce $1 to each. If each number be divided by the sum, 
$2.1265009, the quotients will denote the parts of $1, which, ao 
cording to the conditions of the question, each person should re 
oeive; therefore, each person will receive for his entire share 
15000 like parts of one dollar. 
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OPEBATION. 

$1 -T- 1.56 = $0.6410256 + present worth of $1 for 8 years 
$1 ^ 1.42 = $0.7042253 + « « " 6 " 

$1 ^ 1.28 = $0.78125 « " " 4 " 

$2.1265009 

$0.6410256 -7- 2.1265 X 15000 = $4521.694 
.7042253 -V- 2.1265 X 15000 = $4967.494 
.78125 -h 2.1265 X 15000 = $5510.815 



21. A, B, C, and D, agree to do a piece of work for $312. 

A, B, and C, can do it in 10 days ; B, C, and D, in 7^ 
days ; C, D, "knd A, in 8 days ; and D, A, and B, in 8^ 
days : in how many days can all do it, working together ; in 
how many days can each do it, working alone ; and what part 
of the pay ought each to receive? 

Analysis. — Since A, B, 0, can do the work in 10 days, they 
can do yV = tV\ ^^ i** ^^ 1 ^^7 5 since B, 0, D, can do it in 7j 
days, they can do ^t = tVJt of it in 1 day ; since 0, D, A, can do 
it in 8 days, they can do | = ^Vu^ of it in 1 day ; and since D, A, 

B, can do it in 84 days, they can do 1^^ = ^^^ of it in 1 day; 
hence, A, B, 0, and D, hy working 8 -- days each, will do 

AV+ T^ + rijf + r5V = T¥ir o^ the work, and in 1 day they will 
do J of x^^Tj = y'2^. It will then take them" as many days to do the 
whole as ^^ is contained times in 1 = Qfg days. 

By subtracting, in succession, what the three can do in 1 
day, when they worfc together, from what the four cian do in I 
day, we shall have what each one will do in 1 day: viz., 
-riv — rin = liny what D wiU do in 1 day; ^'^-^^^ = ^15, 
what A can^o in 1 day; Jgir "~ t¥t =TlTr? ^^sA B can do in 1 
day; riv — rijf = jhfy what can do in 1 day. It will take 
each as many days to do the whole work as the part which h 
•an do in one day is contained times in 1 : viz., 1 -7- yf ^ = 40 days 
A's time to do it ; 1 -f- y|^ = 30 days, B's ; 1 -^ y|^ r= 24 days 
C's ; 1 -r yj^ = 17| days, D's. 

Now, each should receive such a part of the whole amount ptud, 
viz., $312 f as he did of the whole work. This part 'vill be 



0, 


is? 


X 


6A 


— 


A; 








tV 


— 


^. 








ft 


— 


16 
T20> 








I 


= 


A'ff. 



xVNALYSIS. 359 

denoted by what he did in 1 day multiplied by the number of 
days he worked: viz., A, ^^^ x 6^=y\; B, y||j x 6^ = x\; 

OPEBATION. 

what .A, B, C, do in 1 day. 
" B, C, D, " " 
" 0, D, A, " 

:^ + T^ + 1^ + Ao = tVo. ^liat A, B, C, and D, 
can do in 3 days. ^ 

AV "^ 3 = ^, what A, B, 0, and D, can do in 1 day. 

t^ — A% == Tf?r> ^^** -^ c^^ do in 1 day ; 1 -5- yf^y = 40da. 

i¥iF - T¥ir = t4if. " B " ^ " l-T4iT = 30da. 

TV\-T¥o=Tfo, " C " " l-Tf(F = 24da. 

T^-l¥(F==Tk, " I> " " l^yi^=n|da. 

Hence, the share of each will be : 

$312 X ^ = $49.26y«g, A's share. 

$312 X yV = $65.68^, B's share. 

1312 X T*5 = $82.10fg, C's share. 

$312 X ^ = $1 14.94 Jl, D's share. 

$312.00, amount paid to A, B, 0, and D 

22. A person owning f of a vessel, sold f of his share for 
$1736 : what was the value of the whole vessel? 

23. If a man performs a journey in 1^ days, tiaveling 14| 
hours a day, in how many days will he perform the same 
oumey. by traveling lOf hours a day ? 

24. If 1^ of a pole stands in the mud, 2 feet in the water, 
and f above the water, what is the length of the pole? 

25. After spending J of my money, and J of the remainder, 
I had $1062 left : how much had I at first ? 
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26. Sappose a cistern has two pipes, and that one can fill 
it in 7^ hoars, and the other in 4^ hoars : in what time can 
both fill it, ranning together? 

27. If 64 yards of ribbon cost $9, what will 26 yards 
cost? 

28. If 2 acres of land cost } of f of J of $300, what wil' 
J of f of 10§ acres cost? 

29. A regiment of soldiers, consisting of 1000 men, is to be 
clothed ; each suit is to contam 3^ yards of cloth If yards 
wide : how much shalloon that is |- yards wide is necessary for 
lining ? 

30. How mach tea, at 7s. 6d. a pound, must be given for 
234 bushels of oats, at 3s. 9d. a bushel, New York currency? 

31. What will 3 pipes of wine cost, at 2s. 9d. per quart, 
New England currency? 

32. A gives B 165 yards of cotton cloth, at 2s. 6d. per 
yard, Missouri currency, for 625 pounds of lump sugar : how 
much was the sugar worth a pound? 

33. If the expense of keeping 1 horse 1 day is 3s. 4d., 
Canada currency, what will be the expense of keeping 4 horses 
3 weeks, at the same rate? 

34. Bought 10 bales of cloth, each bale containing 14 
pieces, and each piece 22^ yaids, at 10s. 8d. per yard, Illinois 
currency : what was the cost of the cloth ? 

35. A has 7icwt. of sugar, worth 12 cents a pound, for 
which B gave him 12J cwt. of flour : what was the flour worth 
a pound? 

36. Bought 120 yards of cloth, at 6s. 8d. a yard, New 
York currency, and gave in payment 76 bushels of rye, at 
4s. 6d. a bushel, New England currency, and the balance ii 
money : how many dollars will pay the balance ? 

37. A merchant bought 21 pieces of cloth, each piece coi»- 
taining 41 yards, for which he paid $1260 ; he sold the cloth 
at $1.15 per yard : did he gain or lose, and how much? 
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38. The hoar and minute hands of a watch are together at 
12 : at what moment will thej be together between 5 and 6 ? 

39. How many yards of carpeting f of a yard wide will 
cover the floor of. a room 18 feet long and 15 feet wide? 

40. If 9 men can build a house in 5 months, by working 
2 hours a day, how many hours a day must the same mei 
i'Ck to do it in 6 months? 

41. B and can do a piece of work in 12 days ; with the 
assistance of A they can do it in 9 days : in what time can 
A do it alone ? 

42. A can mow a certain field of grass in 3 days, B can 
do it in 4 days, and G can do it in 5 days : in what time 
ean they do it, working together? 

43. Divide the number 480 into 4 such parts that they 
shall be to each other as the numbers 3, 5, 7, and 9? 

44. What length of a board that is S^ inches broad, will 
make a square foot ? 

45. The provisions in a garrison were sufficient for 1800 
men, for 12 months ; but at the end of 3 months, it was re- 
inforced by 600 men, and 4 months afterward, a second rein- 
forcement of 400 men was sent in : how long would the 
provisions last after the last reinforcement arrived? 

46. A merchant bought a quantity of broadcloth and baize 
for $488.80 ; there was 11 7 J yards of broadcloth, at 13 J per 
yard ; for every 5 yards of broadcloth he had 1 J yards of 
baize : how many yards of baize did he buy, and what did it 
cost him per yard? 

41. If the freight of 40 tierces of sugar, each weighing 3^ 
cwt., for 150 miles, costs $42, what must be paid for the 
freight of lOhhd., each weighing 12 cwt., for 50 miles? 

48. If 1 pound of tea be equal in value to 50 oranges, au<l 
TO oranges be worth 84 lemons, what is the value of a pojund 
of tea, when a lemon is worth 2 cents? 
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49. What amount must be discounted, at 7 per cent., to 
make a present payment of a note of $500, due 2 years 8 
months hence? 

» 

50. If the interest on $225 for 4 J years is $91. 12 J, what 
would foe the intercut on $640, at the same rate, for 2} years? 

51. A farmer having 1000 bushels of wheat to sell, • can 
liiive $1.15 a bushel cash, or $1.80 in ninety days : which 
would be most advantageous to him, money being worth *l per 
cent. ? 

52. A merchant bought goods to the amount of $15t5 on 
9 months' credit ; he sells the same for $1800 in cash : money 
being worth 6 per cent., what did he gain? 

53. Three persons in partnership gain $482.62 ; A put in f 
as much capital as B, and B put in f as much as C : what 
was each one's share of the gain ? 

54. A father divided his estate, worth $9268.60, among his 
4 children, giving A \ of it, B J, and C $5 as often as he 
gave D $6 : how much did each receive ? 

55. A tax of $4.75.50 was laid upon 4 villages. A, B, C, 
and D ; it was so distributed, that as often as A and B each 
paid $5, paid $T, and D $8 ; what part of the whole tax 
did each village pay ? 

56. There Are 1000 men besieged in a town, with provisions 
for 5 weeks, allowing each man 16 ounces a day. If they are 
reinforced by 400 men, and no relief can be afforded till the 
end of 8 weeks, what must be the daily allowance to each 
man? 

57. A reservoir has 3 pipes; the first can fill it in 10 days, 
tlie second, in 16 days, and the third can empty it in 20 days: 
in what time will the cistern be filled if they are all allowed 
to run at the same time? 

58. Two persons, A and B, are on opposite sides of a 

J6 yards in circumference ; they begm to 



58. Two persons, A and E 
wood, which is 536 yards in 



PROMISCUOUS EXAMPLES. 363 

travel in the same direction at the same time ; A goes at the 
rate of 11 yards a minute, and B, at the rate of 34 yards in 
3 minutes : how many times will B go round the wood before 
lie overtakes A? 

59. Two men and a boy were engaged to do a piece of 
work. One of the men could do it in 10 days, the other i,i 
IG days, and the boy could do it in 20 days : how long woulu 
t take them together to do the work? 

60. A owes B $500, of which $150 is to be paid in 3 
months, $175 in 6 months, and the remainder in 8 months : 
what would be the equated time for the payment of the whole ? 

61. If 42 men, in 2t0 days, working 8^ hours a day, can 
build a wall 98f feet long, 7J feet high, and 2^ feet thick ; 
in how many days can 63 men build a wall 45j feet long, 
6/^ feet high, and 3i feet thick, working 11 J hours a day? 

62. After one-third part of a cask of wine had leaked 
away, 21 gallons were drawn, when it was found to be half 
full : how much did the cask hold ? 

63. A man had a bond and mortgage for $2500, dated 
July 1st, 1854. Not satisfied with tVo interest, he sold the 
mortgage for its nominal value, and on Sept. 1st, 1854, pur- 
chased 10 shares of railroad stock, par $100, at 115. On Nov. 
1st, he bought 8 shares more of the same stock, at 98 ; and on 
April 1st, 1855, he bought 5 shares more at the same rate. 
On the first days of August and February, in each year, he 
received a regular semi-annual dividend of 4 per cent., and at 
the end of the year (January 1st, 1856) sold his whole stock 
at 99 : did he lose or gain by the investment in stocks, and 
how much ? 

64. A landlord being asked how much he received for tho 
ent of his property, answered, that after deducting 9 cents 

from each dollar, for taxes and repairs, there remained 
$3014.30 : what was the amount of his rents ? ' 

65. If 165 pounds of soap cost $16.50, for how much will 
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it be necessary to sell 390 pounds, in order to gain the cost 
of 36 pounds? 

66. What is the height of a wall which is 14J yards in 
length, and ^^ of a yard in thickness, and which cost $406, it 
having been paid for at the rate of 810 per cubic yard ? 

67. A thief escaping from an oflScer, has 40 miles the start 
and travels at the rate of 6 miles an hour ; the oflScer in pnr 
suit travels at the rate of 7 miles an hour : how far must he 
travel before he overtakes the thief? 

68. Two families bought a barrel of flour together, for 
which they paid $8, and agreed that each child should count 
half as much as a grown person. In one family there were 3 
gft)wn persons and 3 children, and in the other, 4 grown per- 
sons and 10 children ; the first family used from the flour 2 
weeks, and the second 3 weeks : how much ought each to 
pay ? 

69. At $42 a thousand, how many thousand feet of lumber 
should be given for a farm containing 33 A. 2R. 16 P., valued 
at 1125 an acre? 

70. A person paid $150 for an insurance on goods, at 
3f per cent., and finds that in case the goods are lost, he will 
receive the value of the goods, the premium of insurance, and 
$25 besides : what was the value of the goods ? 

71. A distiller purchased 5000 bushels of rye, which he 
could have at 96 cents a bushel, cash, or at $1, 2 months' 
credit ; which would be the more advantageous, to buy on 
credit, or to borrow the money at 7 per cent., and pay the 
cash? 

72. A stockholder bought | of the capital of a company at 
par ; he sold ^ of his purchase at par, and the remainder for 
$25000, and by the latter sale made $5000 : what was tlie 
value of the whole capital? 

73. How many bushels of grain will a bin contain, that is 
Sft 5 in. wide, 2ft. 6 in. long, and 6ft. deep? 
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T4. Three travelers have each to make the same journey 
of 2160 miles ; the first travels 30 miles a day, the second 
21, and the third 24 : how many days should one set out 
after the other, that they may all arrive together? 

75. A house which was resold for $7180, would have given 
profit of $420, if the second proprietor had purchased it 

1130 cheaper than he did: at what price did he purchase it? 

76. A piece of land of 188 acres was cleared by two com- 
panies of men, working together ; the first numbered 25 men, 
and the second 22 ; the first company received $84 more than 
the second : how many acres did each company clear, and what 
did the clearing cost per acre? 

77. I have three notes payable as follow : one for $100, 
due Feb. 12th; the second for $400, due March 12th; and 
the third for $300, due April"^ 1st : what is the average time 
of payment from January 1st ? 

78. How many marble slabs, 15 in. square, will it take to 
pave a floor 32 feet long, and 25 feet wide? What will be 
the cost at $3 a square yard for the marble, and 40 cents a 
square yard for labor? 

79. A man, in his will, bequeathed $500 to A, $425 to B, 
$300 to C, $250 to D, and $175 to E ; but after settling up 
the estate and paying expenses, there was but $1155 left : 
what is' each one's share ? 

80. If 31b. of tea are worth 71b. of coflfee, and 141b. of 
coffee are worth 48 lb. of sugar, and 18 lb. of sugar are worth 
27 lb. of soap ; how many pounds of soap are 6 lb. of tea 
worth ? 

81. What is the hour, when the time past noon is J thf 
time to midnight? 

82. If f of a yard of cloth cost $f , being ^ of a yard wide, 
what is the value of |- of a y,ard If yards wide, of the same 

4 

quality ? 

83. A farmer sold 60 fowls, a part turkeys, and a part 
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chickens ; for the turkeys he received $1.10 apiece, and for the 
chickens 50 cents apiece, and for the whole he received $51 60 : 
how many were there of each? 

84. A person hired a man and two boys ; to the man he 
gave 6 shillings a day, to one boy 4 shillings, and to the 
other 3 shillings a day, and at the end of the time he paid 
them 104 shillings : how long did they work ? 

85. Divide $6471 among three persons, so that as often as 
the first gets $5, the second will get $6, and the third $1. 

86. Two partners have invested in trade $1600, by which 
they have gained $300 ; the gain and stock of the second 
amount to $1140 : what is the stock and the gain of each? 

87. What is the height of a tower that casts a shadow 
15.75 yards long, at the same time that a perpendicLlar staff 
3 feet high, gives a shade of 4.55 feet in length? 

88. A can do a certain piece of work in 3 weeks ; B can 
do 3 times as much in 8 weeks; and can do 5 times as 
much in 12 weeks : in what time can they all together do the 
first piece of work? 

89. Two persons pass a certain point, at an interval of 4 
hours ; the first traveling at the rate of 11^, and the second 
17| miles an hour : how long, after passing the fixed point, and 
how far, will the first travel before he is overtaken by the second? 

90. Three persons engage in trade, and the sum of their 
stock is $1600. A's stock was in trade 6 months, B's 12 
months, and C's 15 months ; at the time of settlement, A re- 
ceives $120 of the gain, B $400, and C $100 : what was each 
person's stock ? 

91. A, B, and C, start at the same time, from the same 
point, and travel in the same direction, around an island 78 
miles in circumference. A goes v at the rate of 6 miles, B 10 
luiles, and G 16 miles per day : in what time will they all be 
together ag^ain ? 
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92. What length of wire, J of an inch in diameter, can be 
drawn from a cube of copper, of 2 feet on a side, allowing 10 
per cent, for waste? 

93. A person having 110000 invested in 6 per cent, stocks, 
sells out at 65, and invests the proceeds in 5 per cents at 
82^ : what will be the difference in his annual income ? 

94. In order to take a boat through a lock from a certai 
river into a canal, as well as to descend from the canal into 
the river, a volume of water is necessary 46J yards long, 8 
yards wide, and 2f yards deep : how many cubic yards of 
water will this canal throw into the river in a common year, 
if 40 boats ascend and 40 descend each day, except Sundays 
and eight holidays ? 

95. A company numbering sixty-six shareholders have con- 
structed a bridge which cost $200000 : what wUl be the gain 
of each partner at the end of 22 years, suj^osing that 6400 
persons pass each day, and that each pays- one cent toll, the 
expense for repau's, &c., being $5 per year for each share- 
holder ? 

96. Five merchants were in partnership for four years, the 
first put in $60, then, 6 months after, $800 ; the second put 
in first $600, and 6 months after $1800; the third put in 
$400, and every six months after, he added $500 ; the fourth 
did not contribute till 8 months after the commencement of 
the partnership ; he then put in $900, and repeated this sum 
every 6 months ; the fifth put in no capital, but kept the ac- 
counts, for which the others agreed to allow him $800 a year, 
to be paid in advance, and put in as capital. What is each 
one's share of the gam, which was $20,000 ? 

9Y. A general, arranging his army in the form of a square 
found that he had 44 men remaining : but by increasing each 
side by another man, he wanted 49 to fill up the square : how 
many men had he? 

98- A, B, and C, are to share $987 in the proijottvcwi. ^1 
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J-, \j and ^ respectively ; but by the death of C, it is required 
to divide the whole sum proportionally between the other two : 
what will each have? 

99. A lady going out shopping, spent at the first place she 
stopped, one-half her money, and half a dollar more ; at the 

lext place, half the remainder, and half a dollar more ; and ai 
he next place, half the remainder, and half a dollar more 
.vheni she found that she had but three dollars left : how much 
had she when she started? 

100. If a pipe of 6 inches discharges a certain quantity of 
fluid in 4 hours, in what time will 4 pipes, each of 3 inches 
bore, discharge twice that quantity? 

101. A man bought 12 horses, agreeing to pay ^0 for the 
first, and in an increasing arithmetical progression for the rest, 
paying $3?0 for the last : what was the difference in the cost, 
and what did he pay for them all? 

102. A bill for goods, amounting to $15000, is to be paid 
for in three equal payments without interest ; the first in 4 
months, the second in 6 months, and the third in 9 months, 
money being worth T per cent. : how much ready money ought 
to pay the debt ? 

103. If an iron bar 5 feet long, 2^ inches broad, and If 
inches thick, weigh 45 pounds, how much will a bar of the 
same metal weigh, that is 1 feet long, 3 inches broad, and 2j 
inches thick? 

104. A market woman bought a certain number of eggs at 
the rate of 4 for 3 cents, and sold them at the rate of 5 for 
4 cents, by which she made 4 cents : what did she pay apiece 
for the eggs? What did she make on each egg sold? Ho^ 
many did she sell to gain 4 cents? 

105. A person passed ^ of his life in childhood, -j^ of it ii 
fouth, 5 years more than ^ of it in matrimony ; he then had 
a son, whom he survived 4 years, and who reached only ^ the 
ago of his father : at what age did he die ? 
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106. A well is to be stoned, of which the diameter is 6 
feet 6 inches, the thickness of the wall is to be 1 foot 6 
inches, leaving the diameter of the well within the wall 3 feet 
6 inches ; if the well is 40 feet deep, how many cubic feet of 
stone will be required? 

107. A surveyor measured a piece of ground in the form of 
rectangle, and found one side to be 31 chains,* and the other 

42 chains 16 links: how many acres did it contain? 

108. A farmer bought a piece of land for 11500, and 
agreed to pay principal and interest in 5 equal annual instal- 
ments ; if the interest was *l per cent., how much was the 
annual payment ? 

109. A fountain has 4 receiving pipes, A, B, C, and D ; 
A, B, and C will fill it in 6 hours ; B, C, and D in 8 hours ; 
C, D, and A in 10 hours ; and D, A, and B in 12 hours : it 
has also 4 discharging pipes, E, F, G, and H ; E, F, and Q- 
will empty it in 6 hours ; F, G, and H in 5 hours ; G, H, 
and E in 4 hours ; H, E, and F in 3 hours. Suppose the 
fountain full of water, and all the pipes open, in what time 
would it be emptied? 

110. If a ball 2 inches in diameter weighs 6 pounds, what 
will be the diameter of another ball of the same material that 
weighs 18.125 pounds ? 

111. A gives B his bond for $5000, dated April 1st, 1861, 
payable in ten equal annual instalments, the first payment of 
$500 to be made April 1st, 1862. Afterward, A agreed to 
take up his bond on the 1st day of April, 1863. He was to 
pay, on that day, the instalment due on the 1st of April, 
1862, with interest at 1 per cent., the instalment due April 
1st, 1863, and to be allowed compound interest, at 1 per 
cent., to be computed half -y early ^ on each of the subsequent 
payments: what sum, on the first day of April, 1863, will 
cancel the Sbnd? 
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MENSURATION. 

405. Mensuration is the art of measuring, and embraces all 
the methods of determining the contents of geometrical figures. 
It is divided into two parts, the Mensuration of Surfaces, and 
the Mensuration of Volumes. 
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MENSURATION OF SUEFACFS. 

406. Surfaces have length and breadth. They are measured 
by means of a square, which is called the unit of surface. 

A SQUARE is the space included between four 
equal lines, drawn perpendicular to each other. 
Each line is called a side of the square. If 
each side be one foot, the figure is called a 
square foot. 

The number of small squares that is con- 
tained in any large square, is always equal to 
the product of two of the sides of the large 
square. As in the figure, 3x3 = 9 square 
feet. The number of square inches contained 
in a square foot is equal to 12 X 12 = 144. 

If the sides of a square be each four feet, the square will 

contain sixteen square feet. For, in the large square there are 

sixteen small squares, the sides of which are each one foot. 

Therefore, the square whose side is four feet, contains sixteen 

square feet. 

Triangle. 

407. A ^TRIANGLE is a figure bounded by three straight lines. 
Thus, ACB is a triangle. 

The lines BA, AC, BC, are called sides; 
and the comers, B^ A, and C, are called 
angles. The side AB is the base. 

When a line like CD is drawn, making 
the angle CD A equal to the angle CDB, 
then CD is said to be at right angles to 
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AB, and CD is called the altitude of the triangle. Each tri- 
angle CAD or CDB is called a right-angled triangle. The 
side BC, or the side AC, opposite the right angle, is called 
the hypothenuse. 

The area or contents of a triangle is equal to half iJie 
product of its base by its altitude {Bk, IV,, Frop, VL). 

Note. — ^All the references are to Davies* Legendre. 

Examples. 

1. The base, AB, of a triangle is 60 yards, and the per- 
pendicular, CD, 30 yards : what is 

the area ? operation. 

60 
Analysis. — We first multiply the 30 

base hy the altitude, and the product 2)1500 

is square yards, wMcli we divide by ^^ ^^ ^^^ 

2 for the area. 

2. In a triangular field the base is 60 chains, and the per- 
pendicular 12 chains : how much does it contain f 

3. There is a triangular field, of which the base is 45 rods, 
and the perpendicular 38 rods : what are its contents f 

4. What are tha contents of a triangle whose base is 15 
chains, and perpendicular 36 chains? 

Rectangle and Parallelogram. 

408. A RECTANGLE is a four-sided figure, 
or quadrilateral, like a square, in which the 
sides are perpendicular to each other, bat 
the adjacent sides are not equal. 

409. A PARALLELOGRAM Is a quadrilat- 
eral which has its opposite sides equal 
and parallel, but its angles not right 
angles. The line DE, perpendicular to the 
base, is called the altitude. 
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The area of a sqiiarej rectangle, or parallelogram, is equal 
to the product of the base and altitude. 

Exazaples. 

1. What is the area of a square field, of which the sides 
are each 66.16 chains? 

2. What is the area of a square pece of land, of whicli the 
ides are 54 chains? 

3. What is the area of a square piece of land,, of which the 
sides are 75 rods each? 

4. What are the contents of a rectangular field, the length 
of which is 80 rods, and the breadth 40 rods ? 

5. What are the contents of a field 80 rods square? 

6. What are the contents of a rectangular field, 30 chains 
long and 5 chains broad? 

7. What are the contents of a field, 54 chains long and 18 
rods broad? 

8. The base of a parallelogram is 642 yards, and the per- 
pendicular height 120 feet : what is the area ? 

9. The measure of a rectangular field is 24000 square feet, 
and its length is 200 feet : what is its breadth ? 
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Trapezoid. 

410. A TRAPEZOID is a quadrilateral, 5 ? 

ABCD, having two of its opposite sides, 
AB, DC, parallel. The perpendicular, 
EF, is called the altitude. 



B 



The area of a trapezoid is equal to half the product of the 
sum of the tivo parallel sides by the altitude {Bk. IV., Prop* 
VII.). 

Examples. 
1. Required the area or contents of the trapezoid ABCP, 
having gjve.n AB = 643.02 feet, DC = 428.48 feet, and 
EF = 342.32 feet 
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Analysis. — Wo first find operation. 

the sum- of the poraUel 643.02 + 428.48 = 1071.50 = sum 

sides, and then multiply it of parallel sides. Then, 1071.50 x 

by the altitude ; after which 342.'32 = 366795.88 ; and ^MJ^izX? -. 

we divide the product by 183397.94 = the area. 
2 for the area. 

2. What is the area of a trapezoid, the parallel sides of 
which are 24.82 and 16.44 chains, and the perpendicular dis-. 
tance between them 10.30 chains? 

3. Required the area of a trapezoid, whose parallel sides 
are 51 feet and 37 feet 6 inches, and the perpendicular dis- 
tance between them 20 feet and 10 inches. 

4. Required the area of a trapezoid, whose parallel sides 
are 41 and 24.5, and the perpendicular distance between them 
21.5 yards. 

5. What is the area of a trapezoid, whose parallel sides are 
15 chains, and 24.5 chains, and the perpendicular height 30.80 
chains ? 

6. What are the contents of a trapezoid, when the parallel 
sides are 40 and 64 chains, and the perpendicular distance be- 
tween them 52 chains? 

Circle. 

411. A Circle is a portion of a plane bounded by a curved 
line, every point of which is equally dis- 
tant from a certain point within, called 
the center. 

The curved line AEBD is called the 
circumference ; the point C, the center; 
the line AB, passing through the center, 
a diameter; and CB, a radius. 

The circumference, AEBD, is 3.1416 
times as great as the diameter AB. Hence, if the diameter is 
1, the circumference will be 3.1416. Therefore, if the diameter 
is known, the circumference is found by multiplying 3.1416 
by (he diameter {Bk, Y., Prop* XVI.). 
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Examples. 

1. The diameter of a circle is 8 : what is the circumference f 

OPERATION. 

Analysis. — The circumference is fomid 3.1416 

by simply multiplying 8.1416 by the di- 8 

ft'^eter. ^^g^ 25.1328 

2. The diameter of a circle is 186 : what is the circmn- 
ference ? 

3. The diameter of a circle is 40 : what is the circnm- 
ference ? 

4. What is the circmnference of a circle whose diameter is 

412. Since the circumference of a circle is 3.1416 times as 
great as the diameter, it follows, that if t?ie circumference is 
knormij we may find the diameter by dividing it by 3.1416. 

Examples. 

1. What is the diameter of a circle whose circumference is 
157.08? 

2. What is the diameter of a circle whose circumference is 
23304.3888 ? 

3. What is the diameter of a circle whose circumference is 
13T00? 

413, To find the area or contents of a circle. 

Hule. — Multiply the square of the radius by 3.1416 {Bh 
T., Prop. XY.). 

Examples. 

1. What is the area of a circle whose diameter is 12 f 

2. What is the area of circle whose diameter is 5 ? 

3. What is the area of a circle whose diameter is 14? 
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4. How many sqnaro yards in a circle whose diameter is 3J 
feet? '^ 

5. What is the area of a circle whose diameter is J mile? 

Sphere. 
414. A SPHEBE is a portion of space 
bounded by a curred surface, all the 
points of which are equally distant from 
a certain point within, called the center. 
The line AD, passing through its center 
C, is called the diameter of the sphere, 
and AC its radius. 




415. To find the lurfaoe of a Bpher*. 
Rule. — Multiply Ike sqiiare of the diameter by 3.1416 (5fc. 
Vin., Prop. X., Cor. 1.). 

Examples. 

1. What is the surface of a sphere whose diameter ia 6 ? 

2. What is the surface of a sphere whose diameter ia 14 ? 

3. Required the number of square inches in the surface of a 
sphere whose diameter is 3 feet or 36 inches. 

4. Kequired the area of the surface of the earth, ite mean 
diameter being IdlS.t miles? 
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MENSURATION OF VOLUMES 
A SOLID or VOLUME IS a portion of space harmg three 



dimensions length breadth and 
thickneia It is measured by a 
otibe called the cubic umt or 
tinil of vol me 

A CUBE IS a volume havmg 
BIX equal faces wh ch are squares 
If the B des of the cube be each 
one foot I in" the figure a called 
a cubic foot. But when the sides 




8 feet = 1 yard. 
' the cube ore one jard^ 
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as in the figure, it is called a cubic yard. The base of the 
cube, which is the face on which it stands, contains 3x3 = 9 
square feet. Therefore, 9 cubes, of one foot each, can be 
placed on the base. If the figure were one foot high, it would 
contain 9 cubic feet ; if it were 2 feet high, it would contain 
two tiers of cubes, or 18 cubic feet ; hence, the contents are 
3qual to the product of the lengthy breadth, and height, 

417. To find the volume or contents of a sphere. 

Rule. — Multiply the surface by the diameter, and divide 

the product by 6 ; the quotient will be the contents {Bk YIII., 

Prop. XIV., Sch. 3>. 

Examples. 

1. What are the contents of a sphere whose diameter is 12 ? 

OPERATION. 

Analysis. — We find the sur- J2* =144 

face by multiplying the square of multiply by 3.1416 

the diameter by 8.1416. We ^^^^^ 452;3904 

then multiply the surface by the diameter 12 

diameter, and divide the product , 

by 6. 6)5428.6848 

solidity 904.1808 

2. What are the contents of a sphere whose diameter is 8? 

3. Find the contents of a sphere whose diameter is 16 inches. 

4. What are the contents of the earth, its mean diameter 
bemg T918.T nules? 

6. Find the contents of a sphere whose diameter Is 1.2 feet. 

Prism. 

418. A Prism is a volume whose ends or bases 
are equal plane figures, and whose faces are par- 
allelograms. 

The sum of the sides which bound the base, is 
called the perimeter of the base ; and the sum of 
the parallelograms which bound the prism, is called 
the convex surface. 
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419. To find the convex surface of a right prism. 

Rule. — Multiply the perimeter cf the base by the perpen^ 
dicular height, and the product vrill be the convex surface 
{Bh. YII., Prop, I.). 

Examples. 

1. What is the convex surface of a prism whose base is 
bounded by five equal sides, each of which is 35 feet, the alti- 
tude being 52 feet? 

2. What is the convex surface when there are eight equal 
sides, each 15 feet in length, and the altitude is 12 feet?- 

420. To find the volume or contents of a prism. 

Rule. — Multiply the area of the base by the aHitude, and 
the product will be the contents {Bk. YII., Prop. XI Y.). 

Examples. 

1. What are the contents of a square prism, each side of 
the square which forms the base being 16, and the altitude of 
the prism 30 feet? 

OPEBATION. 

Analysis. — We first find the area of the Tfi* — 2^fi 
square which forms the base, and then multi- on 

ply by the altitude. ^^^ ^680 

2. What are the contents of a cube, each side of which is 
48 inches? 

3. How, many cubic feet in a block of marble, of whicl 
the length is 3 feet 2 inches, breadth 2 feet 8 inches, and 
height or thickness 5 feet ? 

4. How many gallons of water will a cistern contain, whos 
dimensions are the same as in the last example? 

5. Required the measure of a triangular prism, whose height 
is 20 feet, and area of the base 691. 
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Oyllnder. 

491. A CrLiNDER ia a Tolnme generated 
by tlie revolution of a rectangle, AP, about 
EF. The line -EP ie called the axis, or 
altitude ; the cbeular surface, the convex 
auiface of the cylinder ; and the circular 
suds, the bases. 

4S2. To find the convex Btirface of * 
cyUnder. 

Rule. — Multiply Ike circwmference of the base by the 
attitude, and Ike product vnil be tke convex- surface {Booh 
VIII., Prop. I.). 




: surface of a cylinder, the diameter 
, and the attitnde'40? 



1. What ia the c 

of whose base ia 

2. What ia the convex surface of a cylinder whose oldtnde 
in 28 feet, and the circumference of its base 8 feet 4 inches f 

3. What ia the convex surface of a cylinder, the diameter 
of whose base is 16 inches, and altitude 5 feet ? 

4. What is the convex surface of a cylinder, the diameter 
of wDose base is 40, and altitude 50 feet f 

423. To find the volume or contents of a cylinder. 

Rule. — Multiply the area of the base by tke altitude: the 
product wUl be the contents or volume {Book VIII., Prop. 
U.). 

Examples. 

1. Required the contents of a cylinder of which the altitnde 
is 1 1 feet, and the diameter of the 
base 16 feet. ofkeahob. 

16' = 256 

Analysis.— We first find the area '"^^^^ 

of tlio base, and tlien multiplj by area base, 201.UG24 

tlie altitnde: the product ia the so- 11 

Hditf. 2211.6864 
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2. What are the jontents of a cylinder, the diameter of whose 
base is 40, and the altitude 29 ? 

3. What are the contents of a cylinder, the diameter of 
whose base is 24, and the altitude 30 ? 

4. What are the contents of a cylinder, the diameter of 
whose base is 32, and altitude 12 ? 

5. What are the contents of a cylinder, the diameter j 
whose base is 25 feet, and altitude 15? 

Pyramid. 

424. A Pyramid is a volume bounded 
by several triangular planes united at 
the same point, S, called the vertex, and 
by a plane figure or base, ABODE, in 
which they terminate. The altitude of 
the pyramid is the line SO, drawn per- 
pendicular to the base. 

425. To find the volume or contents of a pyramid. 

Rule. — Multiply the area of the base by the altitude y and 
divide the product by 3 {Bk, YII., Prop. XYII.). 




OPERATION. 

S6 
24 

3 )2064 

Ans. 688 



Examples. 

1. Required the contents of a pyramid, 
the area of whose base is 86, and the alti- 
tude 24. 

Analysis. — We simply multiply the area ©f 
the base 86, by the altitude 24, aad then di- 
vide the product by 8. 

2. What are the contents of a pyramid, the area of whose 
ase is 365, and the altitude 36? 

3. What are the contents of a pyramid, the area of whose 
base is 207, and altitude 36? 

4. What are the contents of a pyramid, the area of whose 
base is 562, and altitude 30? 
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6. What are the contents of a pyramid, the area of whose 
base is 540, and altitude 32? 

6. A pyramid has a rectangular base, the sides of which are 
50 and 24 ; the altitude of the pyramid is 36 : what are its 
contents ? 

7. A pyramid with a square base, of which each side is 15 
has an altitude of 24 : what are its contents ? 

Cone. 

426. A Conk is a volume generated by 
the revolution of a right-angled triangle 
ABC, about the side CB. The point C is 
the vertex, and the line CB is called the 
axis, or attitude, 

427. To find the volume or contents of a 
cone. 

Rule. — Multiply the area of the hose by the altitude, and 
divide the product 6y 3 ; or, multiply the area of the hasfi 
by one-third of the altitude {Bk, YIII., Prop. Y.). 

Examples. 

1. Required the contents of a cone, the diameter of whose 
base is 6, and the altitude 11. 

Analysis. — We first square the operation. 

diameter, and multiply it by 6* = 36 

.7854, which gives the area of 36 X .1854 = 28.2144 

the base. We next multiply by ^ 

the altitude, and then divide the* 3 )311.0184 

product by 3. Arts. 103.6128 

2. What are the contents of a cone, the diameter of whose 
base is 36, and the altitude 21 ? 

3. What are the contents of a cone, the diameter of whose 
base is 35, and the altitude 21 ? 

4. What are the contents of a cone, whose altitude m 21 
feet, and the diameter of the base 20 feet ? 
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428. Cask-Gauging is the method of finding me number of 
gallons which a cask contains, by measuring the external di- 
mensions of the cask. 

429. Casks are divided into four varieties, according to the 
curvature of their sides. To which of the varieties any cask 
belongs, must be judged of by inspection. 



1st Yariety — least curvature. 



2d Yariety — least mean curvature. 



3d Yariety — ^greatest mean curvature. 



4th Yariety — greatest curvature. 




430. The first thing to be done is to find the mean di- 
ameter. To do this, 

Rule. — Divide the head diameter by the hung diameter^ 
and find the quotient in the first column of the following 
table, marked Qu. Then if the hung diameter he multiplied 
by the number on the same line vnth it, and in the column 
answering to the proper variety, the product will he the true 
mean diameter, or the diameter of a cylinder having the 
same altitude and the same contents with the cash proposed. 
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lit Var. 


Sd Var. 


3d Var. 


4th Vur. 


Qu. 


lit Var. 


M Var. 


8d Var. 


4th Var. 


8660 


8465 


7905 


7637 


76 


9270 


9227 


8881 


8827 


51 


8680 


8493 


7937 


7681 


77 


9296 


9258 


8944 


8874 


52 


8700 


8520 


7970 


7725 


78 


9324 


9290 


8967 


8922 


53 


8720 


8548 


8002 


7769 


79 


9352 


9320 


9011 


8970 


54 


8740 


a576 


8036 


7813 


80 


9380 


9352 


9055 


9018 


' 55 


8760 


8605 


8070 


7858 


81 


9409 


9383 


9100 


9060 


56 


8781 


8633 


8104 


7902 


82 


9438 


9415 


9144 


9114 


57 


8802 


8662 


8140 


7947 


83 


9467 


9446 


9189 


9163 


58 


8824 


8690 


8174 


7992 


84 


9496 


9478 


9234 


9211 


59 


8846 


8720 


8210 


8037 


85 


9526 


9510 


9280 


9260 


60 


8869 


8748 


8246 


8082 


86 


9556 


9542 


9326 


9308 


61 


8892 


8777 


8282 


8128 


B7 


9586 


9574 


9372 


9357 


62 


8915 


8806 


8320 


8173 


88 


9616 


9606 


9419 


9406 


63 


8938 


8835 


8357 


8220 


89 


9647 


9638 


9466 


9455 


64 


8962 


8865 


8395 


8265 


90 


9678 


9671 


9513 


9504 


65 


8986 


8894 


8433 


8311 


91 


9710 


9703 


9560 


9553 


66 


9010 


8924 


8472 


8357 


92 


9740 


9736 


9608 


9602 


67 


9034 


8954 


8511 


8404 


93 


9772 


9768 


9656 


9652 


68 


9060 


8983 


8551 


8450 


94 


9804 


9801 


9704 


9701 


69 


9084 


9013 


8590 


8497 


95 


9836 


9834 


9753 


9751 


70 


9110 


9044 


8631 


8544 


96 


9868 


9867 


9802 


9800 


71 


9136 


9074 


8672 


8590 


97 


9901 


9900 


9851 


9850 


72 


9162 


9104 


8713 


8637 


98 


9933 


9933 


9900 


9900 


73 


9188 


9135 


8754 


8685 


99 


9966 


9966 


9950 


9950 


74 


9215 


9160 


8796 


8732 


100 


10000 


10000 


10000 


10000 


75 


9242 


9196 


8838 


8780 













Examples. 

1. Supposing the diameters to be 32 and 24, it is required 
to find the mean diameter for each variety. 

Dividing 24 by 32, we obtain .75 ; which being found in 
the column of quotients, opposite thereto stand the numbers, 



•92g ^ ,hi,h ^^g each mul. 

QQOQ ^ tiplied by 32, produce « 
.oooo 
8780 J ^®spectively, 



29.5744 

29.4272 

28.2&16 

I 28.0960 J 



for the eorrespond- 
ing mean diametei 
required. 



2. The head diameter of a cask is 26 inches, and the bunjf 
diameter 3 feet 2 inches: what is the mean diameter, the cask 
being of the third variety? 

3. The head diameter is 22 inches, the bung diameter 34 
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inches : what is the mean diameter of a cask of the fourth 
variety ? 

431. Having found the mean diameter, we multiply the 
square of the mean diameter by the decimal .1854, and the 
product by the length ; this will give the contents in cubic 
iiurhes. Then, if we divide by 231, we have the contents in 
wine gallons (see Art. 415) ; or if we divide by 282, we have 
the contents in beer gallons (Art. 41 6). 

Analysis. — For wine measure, we operation. 

multiply the length bj the square of Z X ^* X W ^ = 
the mean diameter, then by the deci- I x cC Y. 0034 
mal .7854, and divide by 231. 

If, then, we divide the decimal .1854 by 231, the quotient car- 
ried to four places of decimals is ,0034 ; and this decimal, multiplied 
by the ^square of the mean diameter and by the length of the 
cask, will give the contents in wine gallons. 

For similar reasons, the content is operation. 

found in beer gallons by multiplying l x d^ X ^^^J^ =. 
together the length, the square of the 28 2 

mean diameter, and the decimal .0028. ^ X (Z^ X .0028. 
. Hence, for gauging or measuring casks, 

^^3lQ.— Multiply the length by the sqicare of the mean cti 
ameter ; then mvltiply by 34 for vxine, and by 28 for beer 
measure, and point off in the product four decithal places. 
The product mill then express gallons, and the decimals of a 
gallon, 

1. How many wine gallons in a cask, whose bung diameter 
is 36 inches, head diameter 30 inches, and length 50 inches ; 
the cask being of the first variety ? 

2. How many wine, and how many beer gallons in a cask 
jrhose length is 36 inches, bung diameter 35 inches, and head 
diameter 30 inches, it being of the first variety? 

3. How many wine gallons in a cask of which the head 
diameter is 24 inches, bung diameter 36 inches, and length 3 
feet 6 inches, the cask being of the second variety? 
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OF THE MECHANICAL POWERS. 

432. There are six simple machines, which are called Me- 
chanical powers. They are, the Lever, the Pulley, the Wheel 
and Axle, the Inclined Plane, the Wedge, and the Screw. 

433. To understand the nature of a machine, four thing 
must be considered. 

1st. The power or force which acts. This consists in the 
efforts of men or horses, of weights, springs, steam, &c. : 

2d. The resistance which is to be overcome by the power. 
This generally is a weight to be moved: 

3d. The center of motion, called a fulcrum or prop. The 
prop or fulcrum is the point about which all the parts. of the 
machine move : 

4th. The respective velocities of the power and resistance. 

434. A machine is said to be in equilibrium when the re- 
sistance exactly balances the power ; in which case all the 
parts of the machine are at rest, or in uniform motion, and in* 
the same direction. 

Iiever. 

435. The Lever is a bar of wood or metal, which moves 
around the fulcrum. There are three kinds of levers. 



1st. When the fulcrum is 
between the weight and the 
ower: 




2d. When the weight is 
between the power and the 
fulcrum : 




4 
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3d. When the power is 
between the fulcrum and the 
weight : ^ 

The perpendicular distance 
from the fulcrum to the di- 
rections of the weight and power, are called the wrms oi 
the lever. 

436« An equilibrium is produced in all the levers, when the 
weight, multiplied by its distance from the fulcrum, is equal to 
the power multiplied by its distance from the fulcrum. That is, 

Rule. — Th^ weight is to the power^ as the distance from 
the power to the ftUcruniy is to the distance from the weight 
to the fulcrum. 

Examples. 

1. In a lever of the first kind, the fulcrum is placed at the 
middle point : what power will be necessary to bsdance a 
weight of 40 pounds ? 

2. In a lever of the second kind, the weight is placed at 
the middle point : what power will be necessary to sustain a 
weight of 60 lb. ? 

3. In a lever of the third kind, the power is placed at the 
middle point : what power will be necessary to sustain a 
weight of 25 lb. ? 

4* A lever of the first kind is 8 feet long, and a weight of 
60 lb. is at a distance of 2 feet from the fulcrum : what power 
¥nll be necessary to balance it ? • 

5. In a lever of the first kind, that is 6 feet long, a weight 
of 200 lb. is placed at 1 foot from the fulcrum : what power 
will balance it? 

6. In a lever of the first kind, like the common steelyard, 
the distance from the weight to the fulcrum is one inch ; at 
what distance from the fulcrum must the pois^ spf J. lb. bo 
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placed, to balance a weight of lib? A weight of l^lb.f 
Of 2 lb. ? Of 4 lb. ? 

1. In a lever of the third kind, the distance from the fal- 
crum to the power is 6 feet, and from the folcrmn to the 
weight 8 feet : what power is necessary to sustain a weight of 
401b.? 

8. In a lever of the third kind, the distance from the ful- 
crum to the weight is 12 feet, and to the power 8 feet : what 
power will be necessary to sustain a weight of 100 lb. ? 

437. Remarks. — In determining the equilibrium of the lever, 
we have not considered its weight. In levers of the first kind, 
the weight of the lever generally adds to the power, but in 
the second and third kinds, the weight goes to diminish the 
effect of the power. 

In the previous examples, we have stated the circumstances 
under which the power will exactly sustain the weight. In 
order that the power may overcome the resistance, it must of 
course be somewhat increased. The lever is a very important 
mechanical power, being much used, and entering, indeed, into 
most^other machines. 

Of the Pulley. 

438. The pulley is a wheel, having a 




groove cut in its circumference, for the /^ ^\ 

purpose of receiving a cord which passes 

over it. When motion is imparted to the 

cord, the pulley turns around its axis, which 

is generally supported by being attached ^p ^p 

to a beam above. 

439. Pulleys are divided into two kinds, fixed pulleys and 
movable pulleys. When the pulley is fixed, it does not increase 
the power which is applied to raise the weight, but merely 
changes the direction in which it acts. 
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440. A movable pulley gives a mechanical advantage. Thus, 
in the movable pulley, the hand which sus- 
tains the cask actually supports but one- 
half of the weight of it ; the other half is 
supported by the hook to which the other 
end of the cord is attached. 

441. If we have several movable pul- 
eys, the advantage gained is still greater, 

and a very heavy weight may be raised by 
a small power. A longer time, however, 
will be required, than with the single pulley. 
It is, indeed, a general principle in ma- 
chines, that what is gained in power, is 
lost in time; and this is true for all ma- 
chines. There is also an actual loss of 
power, viz., the resistance of the machine 
to motion, arising from the rubbing of the 
parts against each other, which is called 
i\iQ friction of the machine. This varies in 
the different machines, but .must always be 
allowed for, in calculating the power neces- 
sary to do a given work. It would be 
wrong, however, to suppose that the loss 
was equivalent to the gain, and that no 
advantage is derived from the mechanical 
powers. We are unable to augment our 
strength, but by the aid of science we so 
divide the resistance, that by a continued 
exertion of power, we accomplish that 
which it would be impossible to effect by a single effort. 

If, in attaining this result, we sacrifice time, we cannot but 
see that it is most advantageously exchanged for power. 



vj 



^ 



442. It is plain, that i» the movable pulley, all the parts of 
the cord will be equally stretched ; and hence, each cord ruor 
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ning from poUej to pnlley, will bear an eqaal part of the 
"weight ; consequently, 

Rule. — The power will always be equal to the weighi 
divided by the number of cords which reach from pulley lo 
pulley. 

Examples. 

1. [q a amgle ImniOTiible pulley, what power will support it 
weight of 60 lb. ? 

2. In a siugle movable pulley, what power will support a 
weight of 80 lb. ? 

3. In two movable pulleys, with 4 cords (see last fig.), what 
power will support a weight of 1001b.? 



Winch, or Wheel and Axle. 



443. This machiDe is com- 
posed of a wheel or crani, 
firmly attached to a cylin- 
drical aslo. The ajile is 
supported at its ends by 
two pivots, which are of 
less diameter than the axle 
aroand which the rope is 
coiled, and which turn freely 
about the points of support. 
In order to balance tbe 
weight, we must have. 




Rule. — The power to the weight, as the radius of the 
axle, to the length of the crani:, or radius of the wheel. 



Examples. 
1. What must be the length of a crank or radius of a 
wheel, in order that a power of 40 lb. may balance a weighi 
of 600 lb. suspended from an axle of C mchea radius ? 
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2. What milst be the diameter of an axle, that a power of 
1001b., applied at the circumference of a wheel of 6 feet 
diameter, may balance 400 lb. ? 

Inclined Plane 

444. The inclined plane is nothing more than a slope or 
h.'clivity, which is used for the purpose of raising weights. 11 
is not difficult to see that a weight can be forced up an in . 
clined plane, more easily than it can be raised in a vertica* 
line. But in this, as in the other machines, the advantage is 
obtained by a partial loss of power. 

Thus, if a weight W, 
be supported on the in- 
clined plane ABC, by a 
cord "passing over a pulley 
at P, and the cord from 
the pulley to the weight be parallel to the length of the 
plane AB, the power P will balance the weight W., when 

P : W : : height BC : length AB. 

It is evident that the power ought to be less than the 
weight, since a part of the weight is supported by the plane : 
hence, 

Rule. — The power is to the weight, as the height of the 
plane is to its length. 

Examples. 

1. The length of a plane is 30 feet, and its height 6 feet 
what power will be necessary to balance a weight of 2001b.? 

2. The height of a plane is 10 feet, and the length 20 feet 
what weight will a power of 601b. support? 

3. The height of a plane is 15 feet, and length 45 feet: 
what power will sustain a weight of 1801b.? 




890 MECHANICAL POWERS. 

The Wedge. 

445. The wedge is composed of two inclined planes, nnited 
together along their bases, and form- 
ing a solid ACB. It is nsed to 
cleave masses of wood or stone. The 
resistance which it overcomes is the 
attraction of cohesion of the body 
which it is employed to separate. 
The wedge acts, principally, by being 
struck with a hammer, or mallet, on 

its head, and very little eflfect can be produced with it, by 
mere pressure. 

All cutting instruments are constructed on the principle of 
the inclined plane or wedge. Such as have but one sloping 
edge, like the chisel, may be referred to the inclined plane ; and 
such as have two, like the ax and the knife, to the wedge. 

Rule. — HcHf the thickness of the head of the wedge, is to 
the length of one of its sides, as the power which acts against 
its head to the effect produced at its side. 

Examples. 

1. If the head of a wedge is 4 inches thick, and the length 
of one of its sides 12 inches, what will measure the effect of 
a force denoted by 96 pounds? 

2. If the head of a wedge is 6 inches thick, the length of 
the side 2t inches, and the force applied measures 250 pounds, 
what will be the measure of the eflfect? 

3. If the head of a wedge is 9 inches, and the length of 
the side 2 feet, what will be the eflfect of a blow denoted by 
200 pounds? 

4. If the head of a wedge is 10 inches, and the length of 
the side 30 inches, what will measure the eflfect of a blow 

denoted by 500 ? 
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The Screw. 

446. The screw is composed of two parts — the screw, S, and 
the nut, N. 

The screw, S, is a cyUnder 
with a spiral projection winding 
around it. The nut, N, is per- 
forated to admit the screw, and 
within it is a grove into which 
the thread of the screw fits 
closely. 

The handle, D, which projects 
from the nut, is a lever which 
works the nut upon the screw. 

The power of the screw depends on the distance between the 
threads. The closer the threads of the screw, the greater will 
be the power ; but then the number of revolutions mad« by 
the handle, D, will also be proportionably increased: so that 
we return to the general principle — ^what ia gained in power is 
lost in time. The power of the screw may also be increased 
by lengthening the lever, D, attached to the nut. 

The screw is used for compression, and to raise heavy 
weights. It is used in cider and wine presses, in coining, and 
for a variety of other purposes. 

Rule. — As the distance between the threads of a screw, is 
to the circumference of the circle described by the power, so 
is the power employed to the weight raised. 

Examples. 

1. If the distance between the threads of a screw is half an 
inch, and the circumference described by the handle 16 feet, 
what weight can be raised by a power denoted by T20 pounds ? 

2. If the threads of a screw are tme-third of an inch apart, 
and the handle is 12 feet long, what power must be applied 
to sustain 2 tons? 
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3. What force applied to the handle of a screw 10 feet 
long, with threads one inch apart, working on a wedge whose 
head is 5 inches, and length of side 30 inches, will produce an 
effect measured by 100001b.? 

4. If a power of 306 pounds applied at the end of a lerer 
15 feet long will sustain a weight of 282 144 lb., what is the 
listance between the threads of the screw 7 



QUESTIONS IN NATUKAL PHILOSOPHY. 
UNIFORM MOTION. 

447. If a moTing body passes oyer equal spaces in equal 
portions of time, it is said to move with uniform motion, or 
uniformly. 

448. The Telocity of a moymg body is measured by the 
space passed oyer in a second of time. 

449. The ^pace passed oyer in any time is equal to the pro- 
duct of the yelocity multiplied by the number of seconds in 
the time. 

If we denote the velocity by V, the space passed oyer by 
S, and the time by T, we haye 

S = V X T. 

LAWS or FALLING BODIES. 

450. A body falling yertically downward in a yacuum, falb 
through 16^ ft. during the first second after leaying its place 
of rest, 48^ ft. during the second second, 80^ ft. the tlurd 
second, and so on : the spaces forming an arithmetical pro- 
gression of which the common difference is 32|^ ft., or double the 
space fallen through during the first second. This number ie 
called the measure of the force of grayity, and is denoted by g. 

451. It is seen from the aboye, that the velocity of a body 
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is continually increasing. If H denote the height fallen 
through, T, the time, V, the velocity acquired, and g, the 
force of gravity, the following formulas have been found to 
express the relations between these quantities : 

Y = g XT . . . (1). 

Y' = 2g XB, . . . (2). 

H = JV X T . . . (3). 

H = isr X T« . . . (4). 

From which we see, 

1st. That the velocity acquired at the end of any time, is 
equal to the force of gravity (32^) multiplied by the time, 

2d. That the square of the velocity is equal to twice the 
force of gravity multiplied by the height ; or, the velocity is 
equal to the square root of that quantity. 

3d. That the space fallen through is equal to one-half the 
velocity multiplied by the time, 

4th. Thxii the space fallen through is equal to one-half the 
force of gravity multiplied by the square of the time, 

452. If a body is thrown vertically upward in a vacuum, 
its motion will be continually retarded by the action of gravi- 
tation. It will finally reach the highest point of its ascent, 
and then begin to descend. The height to which it will rise 
may be found by the second formula in the preceding , para- 
graph, when the velocity with which it is projected upward is 
known ; for the times of ascent and descent will be equal. 

453. The above laws are only approximately true for bodies 
falling through the air, in consequence of its resistance. We 
may measure the depths of wells or mines, and the heights of 
elevated objects approximately, by using dense bodies, as leaden 
bullets or stones, which present small surfaces to the air. 

Examples. 

1. A body has been falling 12 seconds : what space did it 

describe in the last secoid, and what in the whole time? 

17* 
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2. A body has been falling 16 seconds : find the space 
described and the velocity acquired. 

3. How far must a body fall to acquire a velocity of 120 
feet? 

4. How many seconds will it take a body to fall through a 
space of 100 feet? 

' 6. Find the space through which a heavy body falls in 10 
seconds, and the velocity acquired. 

6. How far must a body fall to acquire a velocity of 1000 
feet? 

T. A stone is dropped into a well, and strikes the water in 
3.2 seconds : what is the depth of the well ? 

8. A stone is dropped from the top of a bridge, and strikes 
the water in 2.5 seconds : what is the height of the bridge ? 

9. A body is thrown vertically upward with a velocity of 
160 feet : what height will it reach, and what wiU be the 
time of ascent? 

10. An arrow shot perpendicularly upward, returned again 
m 10 seconds. Required the velocitv with which it was shot, 
and the height to which it rose. 

11. A ball is let faU from the top of a steeple, and reaches 
the ground in three seconds and a half: what is the height of 
the steeple ? 

12. What time will be necessary for a body falling freely, 
to acquire a velocity of 2500 feet per second? 

13. If a ball be thrown vertically upward with a velocity of 
350 feet per second, how far will it ascend, and what will be 
the time of ascent and descent? 

14. How long mnst a body fall freely to acquire a velocity 
of 3040 feet per second ? 

15. If a body falls freely in a vacuum, what will be its 
velocity afte' 46 seconds of fall? 



QUESTIONS IN PHILOSOPHY. 3^5 

16. During how many seconds must a body fall in a vacuum 
to acquire a velocity of 1970 feet, which is that of a cannon- 
ball? 

i^. What time is required for a body to fall in a vacuum, 
from an elevation of 3280 feet? 

18. From what height must a body fall to acquire a ve- 
locity of 984 feet? 

19. A rocket is projected vertically upward with a velocity 
of 386 feet : after what time will it begin to fall, and to 
what height will it rise? 

SPECIFIC GRAVITY. 

454. The specific gravity of a body is the weight of a 
unit of volume compared with the weight of a unit of the 
standard. Distilled rain-water is the standard for measuring the 
specific gravity of bodies. Thus, 1 cubic foot of distilled rain- 
water weighs 1000 ounces avoirdupois. If a piece of stone, of 
the same volume, weighs 2500 ounces, its specific gravity is 
2.5 ; that is, the stone is 2.5 times as heavy as water. 

If, t^cn, we denote the standard by 1, the specific gravity 
of all other bodies will be expressed in tenns of this standard ; 
and if we multiply the number denoting the specific gravity of 
any body by 1000, the product will be the weight in ounces 
of 1 cubic foot of that body. 

If any body be weighed in air and then in water, it will 
w-eigh less in water than in air. The difference of the weights 
will be equal to the sustaining force of the water, which is 
found to be equal to the weight of an equal volume of water : 
hence, « 

B/Tile. — If we know or can find the weight of a body in 
air and in water, the difference of these vmghts will he equal 
to that of an equal volume of water ; and the weight of the 
body in air divided by this difference will be the measure of 
the specific gravity of the body, compared vrith water as a 
standard. 
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Table 

ew SPECIYIC ORATITIXfl — WATBB, 1. 



OP BOD] 



METALS. 



Platinum . . 

Gold 

QoickBilver 
Lead ..•••. 

Silver 

Copper 

Bronze 

Brass 

Steel 

Iron : 

Tin 

Zinc 



tamo. OEAT. 



BUILDING 8T0NE3. 



Hoinbleiide 

Basalt 

Alabaster 

Sjenite 

Dolerite 

Gneiss 

Quartz 

Limestone 

Phonolite 

Granite 

Stone for building . . 
Trachyte 



21.000 

19.500 

13.500 

11.350 

10.51 

8.800 

8.758 

8.000 

7.800 

7.500 

7.291 

7.215 



8.10 
3.10 
3.00 
8.00 
2.93 
2.90 
2.75 
2.72 
2.69 
2.66 
2.62 
2.60 



SAMn ow Biwna 



Porphyry . 
Sandstone 
Brick 



WOODS. 

Oak, fresh felled. 
White Willow . , 

Box 

Elm 

Horbeam 

Larch 

Pine 

Maple 

Ash 

Birch 

Fir 

Horse-chestnut . . 



SOLID BODIES. 



Common earth. 
Moist sand. . . . 

Clay 

Flint 

Ice 

Lime 

Tallow 

Wax 



tana gkat. 



2.60 
2.50 
1.86 



1M9 

0.9859 

0.9822 

0.947G 

0.9452 

0.9206 

0.9121 

0.9036 

0.9036 

0i)012 

0.8941 

0.8614 



1.480 
2.050 
2.150 
2.542 
0.926 
1.842 
0.942 
0.969 



J 



By inspeGting this Table, we see the weight of each body 
compared with an equal Tolnme of water. Thns, platinBm is 21 
times as heary as water ; gold, 19 times as heary ; iron, ^ 
times as heayj, &c. 

Examples illustrating Specific Gravity. 

1. A piece of copper weighs 93 grains in air, and 82 J grains 
ill water : what is its specific gravity ? 

2. How many cubic feet are there in 2240 ponnds of dry 
oak, of which the specific gravity is .925, a cubic foot of 
standard water weighing 1000 ounces? 
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3. A piece of pumice-stone weighs in air 50 ounces, and 
when it is connected with a piece of copper which weighs 390 
ounces in air, and 345 ounces in water, the compound weighs 
344 ounces in water : what is the specific gravity of the 
stone ? 

4. A right prism of ice, the length of whose base is 20.45 
yards, breadth 15. t5 yards, and height 10.5 yards, floats on 
the sea; the specific gravity of the ice is .930, and that of the 
sea- water 1.026 : what is the height of the prism above the 
surface of the water? 

5. A vessel in a dock was found to displace 6043 cubic 
feet of water : what was -the weight of the vessel, each cubic 
foot of the water weighing 63 pounds? 

6. A piece of glass was found to weigh in the air 33 
ounces, and in the water 21 ounces : what was its specific 
gravity ? 

I. A piece of zinc weighed in the air IT pounds, and lost 
when weighed in water 2.35 pounds : what was its specific 
gravity ? 

8. If a piece of glass weighed in water loses 318 ounces of 
its weight, and weighed in alcohol loses 250 ounces, what is 
the specific gravity of the alcohol? 

9. A flask filled with distilled water weighed 14 ounces ] 
filled with brandy, it weighed 13.25 ounces ; the flask itself 
weighed 8 ounces : what was the specific gravity of the 
brandy ? 

10. What is the weight of a Qubic foot of statuary marble, 
of which the specific gravity is 2.§31, the cubic foot of water 
weighing 1000 ounces? 

II. A jar containing air weighed 24 ounces 33 grains ; the 
air was then excluded, and the jar weighed 24 ounces ; the 
jar being then filled with oxygen gas, weighed 24 ounces 36.4 
grains : what was the specific gravity of the oxyger., the air 
being taken as the standard? 
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mariottk's law. 



455. This law, which relates to air and all other gases, 
steam and all other vapors, was discovered by the Abb6 
Mariottc, a French philosopher, who died in 1684. It will be 
easily understood from a particular example. 

Suppose an upright cylindrical vessel in a vacuum contains a 
gas which is confined in the vessel by a piston at the upper 
end. Suppose the gas or vapor fiUs the whole vessel, and the 
piston is loaded with a weight of 5 pounds. If now, the 
piston be loaded with a weight of 10 pounds, the gas will be 
compressed and occupy only half its former space. If the 
weight be increased to 15 pounds, the gas will have only one- 
third of its original volume, and so on. At the same time, 
the density of the gas or vapor will be doubled, made three 
times as great, and so on. The law, therefore, may be thus 
stated : 

Rule. — The temperature remaining the same, the volume 
of a gas or vapor is inversely proportional to the pressure 
which it sustains. Also, the density of a gas or vapor is di- 
rectly proportional to the pressure. 

Examples. 

1. A vase contains 4.3 quarts of air, the pressure being 10 
pounds : what will be the volume of the air when the pressure 
is 12.^ pounds, the temperature remaining the same? 

2. Under a pressure of 15 pounds to the square inch, a 
certain quantity of gas occupies a volume of 20 quarts : what 
pressure must be applied to*reduce the volume to 8 quarts? 

3. A quart of air weighs 2.6 grains under a pressure of 15 
pounds : what will be the weight of a quart, if the pressure 
be reduced to 14.2 pounds? 

4. The pressure upon the steam contained in a cylinder is 
increased from 25 pounds upon the square inch to 47 pounds: 
what part of the original volume will be occupied ? 
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DIFFERENT KINDS OF UNITS. 

L ABSTRACT UNITS. 

456. The abstract unit 1 is the base of all nnmbers, and is 
called a unit of the first order. The unit 1 ten, is a unit of 
the second order ; the unit 1 hundred, is a unit of the third 
order ; and so for units of the higher orders. These are ab- 
stract numbers formed from the unit 1, according to the scale 
of tens. All abstract integral numbers are collections of the 
unit one. 

IL UNITS OF CURRENCT. 

45T. In all civilized and conunercial countries, great care is 
taken to fix a standard value for money, which standard is 
called the Unit of Currency, 

In the United States, the unit of currency is 1 doUar ; in 
Great Britain it is 1 pound sterling, equal to $4.84 ; in France 
it is 1 franc, equal to 18j^ cents nearly. All sums of money 
are expressed in the unit of currency, or in units derived 
from the unit of currency, and having fixed proportions to it. 

^ m. UNITS OF LENGTH. 

458. One of the most important units of measure is that 
for distances, or for the measurement of length, A practical 
want has ever been felt of some fixed and invariable stand- 
ard, with which all distances may be compared: such fixed 
standard has been sought for in nature. 

There are two natural standards, either of which aflfbrds tlds 
desired natural element. Upon one of them, the English have 
founded their system of measures, from which ours is taken ; 
and upon the other, the French have based their system. 
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These two systems, being the only ones of importance, will be 
alone considered. 

First. — The English system of measures, to which ours con- 
forms, is based upon the law of nature, that the force of 
gravity is constant at the same point of the earth^s suiface, 
and consequently, that the length of a pendulum which oseil 
lates a certain number of times in a giyen period, is also con 
Btant. Had this unit been known before the adoption and use 
of a system of measures, it would have formed the natural 
unit for divisioc and been the natural base of the system of 
linear measure. But the foot and inch had long been used as 
units of linear measure ; and hence, the length of the pendu- 
lum, the new and invariable standard, was expressed in terms 
of the known units, and found to be equal to 39.1393 inches. 
The new unit was therefore declared invariable — ^to contain 
39.1393 equal parts, each of which was called an inch; 12 of 
these parts were declared by act of Parliament to be a stand- 
ard foot, and 36 of them an Imperial yard. The Imperial 
yard and the standard foot are marked upon a brass bar, at 
the temperature of 62J°, and these are the linear measures 
from which ours are taken. The comparison has been made 
by means of a brass scale 82 inches long, manufactured by 
Troughton, in London, and now in the possession of the 
Treasury Department. 

Second. — The French system of measures is founded upon 
the principle of the invariability of the length of an arc of 
the same meridian between two fixed points. By a very 
minute survey of the length of an arc of the meridian from 
Dunkirk to Barcelona, the length of a quadrant of the me 
ridian was computed, and it has been decreed by the French 
law that the ten-millionth par) of this length shall be regarded 
as a standard French mitre, and from this, by multiplicatioa 
and division, the entire system of linear measures has been 
established. 

On comparing the two scales very accurately, it has been 
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found that the French m^tre is equal to 39.31019 English 
inches — differing somewhat from the English yard. This rela- 
tion enables us to convert all measures in either system into 
the corresponding measures of the other. 

IV. UNITS OF SURFACE 

459. The linear unit having been established, the most con- 
venient UNIT OF SURFACE is the area of a square, one of whose 
sides is the unit of length. Thus, the units of surface in com- 
mon use, are — 

A square inch = a square on 1 inch. 

A square foot = a square on 1 foot. 

A square yard = a square on 1 yard* 

A square rod = a square on 1 rod. 

V. UNITS OF VOLUME. 

460. The unit of volume, for the measurement of solids, is 
taken equal to the volume of a cube one of whose edges is 
equal to the linear unit. The units of volume in common use 
are — 

A cubic inch = a cube whose edge is 1 inch ; 
A cubic foot = a cube whose edge is 1 foot = 1728 cubic in. 
A cubic yard = a cube whose edge is 1 yard = 21 cubic feet. 
A perch of stone = 24f cubic feet ; 

or a block of stone 1 rood long, 1 foot thick, and 1 J ft. wide. 

The standard unit of volume for the measurement of liquids 
is the wine gallon, which contains 231 cubic inches. 

The standard unit of dry measure is the Winchester bushel, 
which contains 2150.4 cubic inches, nearly. 

VI. UNITS OF WEIGHT. 

461. Having fixed an invariable unit of length, we passed 
easily to an invariable unit of surface, and then, to an invari- 
able unit of volume. We wish now to define an invariable 
unit of weight. 
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It has been found that distilled rain-water is the most in- 
variable substance ; hence, this has been adopted as the standard. 

We have two units of weight, the avoirdupois pound, and 
the pound troy. 

The standard avoirdupoia pound is the weight of 21.101554 
cubic inches of distilled water. 

The standard Troy pound is the weight of 22.194422 cubic 
Inches. This standard is at present kept in the United States 
Mint at Philadelphia, and is the standard unit of weight. 

Vn. UNITS OF TIME. 

462. Time can only be measured by motion. The diurnal 
revolution of the earth aflTords the only invariable motion ; 
hence, the time in which it revolves once on its axis, is the 
natural unit, and is called a day. From the day, by multipli- 
cation, we form the weeks, months, and years ; and by division, 
the hours, minutes, and seconds. 

VIII. UNITS OF CIRCULAR OR ANGULAR MEASURE. 

463. This measure is used for the measurement of angles, 
and the natural unit is the right angle. But this is not the 
most convenient unit. The unit chiefly used is the 360 part 
of the circumference of a circle, called a degree, which is di- 
vided into 60 equal parts, called minutes,^ and these again into 
60 equal parts, called seconds. 

Remarks. 

464. It is seen that all the units, determined by the pen- 
dulum, depend on time as the ultimate base ; that is, the 
length of a pendulum which will vibrate seconds determines all 
the units of measure and weight. 

Now, time is measured by motion, and the motion of the 
earth on its axis is the only invariable motion. Hence, we 
refer to this to fix the unit of time, on which the unit of 
(ength depends, and from which all the other units are derived. 
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No class of pnpils can rightly and clearly apprehend the 
nature of numbers and the operations performed upon them, 
without distinct and fixed notions of the units ; hence, every 
teacher should labor to point out their absolute and relative 
values : this can only be done by means of sensible objects. 

Every school-room, therefore, should be provided with 
complete set of all the denominate units. The inch, the foot 
the yard, the rod, should be accurately marked off on a con- 
spicuous part of the room, together with the principal units of 
surface, the squre inch, square foot, square yard, &c. 

The units of volume should also be exhibited. The cubic 
inch and the cubic foot will serve as illustrations for one class 
of the units of volume ; and the pint, quart, gallon, and 
bushel, should be exhibited to illustrate the others. 

The unit of weight should also be seen and handled. A 
child even can apprehend what is meant by an ounce or a 
pound, when it takes one of these weights in its hand ; and 
mature years can acquire the idea in no other way. 

Let, therefore, every school-room be furnished with a com- 
plete set of models to illustrate and explain the absolute and 
relative values of the different units. 

I. ABSTRACT NUMBERS. 
465. An Abstract Number is one whose unit is not named. 

Table. 

10 Units make 1 Ten. 

10 Tens 1 Hundred. 

10 Hundred 1 Thousand. 

10 Thousand ......... 1 Ten-thonsand. 

&c., &c. 

Table Reversed. 

Ten. Unitib 

Hand. 1 = 10. 

Tbons. 1 = 10 = 100. 

Ton-thoua. 1 = 10 = 100 = 1000. 

1 = 10 = 100 = 1000 = 10000. 
Scale. — Uniform — units, 10. 
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II. CURRENCY. 

I. UNITED STATES MONEY. 

466. United States Money is the currency established by 
Congress, a. d. 1786. The names or denominations of its 
imits are, Eagles, Dollars, Dimes, Cents, and Mills. 

The coins of the United States are of gold, silver, copper 
rtud nickel, and are of the following denominations : 

1. Gold : Double-eagle, eagle, half-eagle, three-dollars, quar- 
ter-eagle, dollar. 

2. Silver : Dollar, half-dollar, quarter-dollar, dime, half-dime, 
and three-cent piece. * 

3. Copper : Cent. 

4. Nickel: Cent. 

Table. 

10 Mills .... make 1 Cent, .... marked ct. , 

10 Cents ....... 1 Dime, d, 

10 Dimes 1 Dollar, ...... |. 

10 Dollars 1 Eagle, E. 

20 Dollars 1 Double Eagle. . . % E, 









Table Reversed. 














ot 




m. 








d. 


1 


— 


10. 






$ 


1 - 


10 


i^z: 


100. 
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= 10 = 


100 
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1000. 
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10 
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1000 


= 


10000. 


Scale.- 


-Uniform- 


—units, 10. 
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In all the States the shilling is reckoned at 12 pence, the 
pound at 20 shillings^ and the dollar o^ 100 cents. 

The following table shows the number of shillings in a del 
lar, the value of ^£1 in dollars, and the value of $1 in the 
fraction of a pound : 



I 8s. - £1 = 12 J, and |1 = £}, 
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In English currency, 4s. 6d. - ^1 = $4.84, and 11 =«= i&rVi- 

In New York, Ohio, 

Michigan, 
North Carolina, 10s. 

^^Md ^" ^^'^ ^'^" } ^'' ^^' ' ^^ = *^*' ^""^ *^ = ^• 

In S. Carolina & C^a., 4si 8d. - £1 = $4|, and |1 = £^. 
In Canada and Nova ) ^ ,.. ^, , *. ^, 

Scotia, M^- -^1 = **. ««d$l = £J. 

Notes. — The present 8tanda/rd op degree of purity of the corns waa 
fixed by Act of Congress in 1837. It is this: 

1. Nine hundred equal parts of pure gold, are mixed with 100 
parts of alloy, of copper, and silver, (of which not more than one-half 
must be silver) thus forming 1000 parts, equal to each other in 
weight. The silver coins contain 900 parts of pure silver, and 100 
parts of pure copper. The copper coins are of pure copper. The 
nickel cent is 88 parts copper- and 12 nickel. 

2. The eagle contains 258 grains of standard gold, and the other 
gold coins in the same proportion. The dollar contains 412^ grains 
of standard silver, and the others in the same proportion. The cent, 
168 grains of pure copper. 

8. If a given quantity of gold or silver be divided into 24 equal 
parts, each part is called a ca/rat. If any number of carats be mixed 
with so many equal carats of a less valuable metal, that there be 24 
carats in the mixture, then the compound is said to be as many 
carats fine as it contains carats of the more precious metal, and to 
contain as much aUoy as it contains carats of the baser. 

4. Although the currency of the United States is in dollars, cents, 
and mills, yet in some of the States the old curren<7 of pounds 
•hillings, and pence, is still nominally preserved. 

II. ENGLISH MONEY. 

467. The units or denominations of English money are 
guineas, pounds, shiUings, pence, and farthings. 
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Table. ^ 

4 ferthings, marked /ar., make 1 penny, marked d, 
12 pence, 1 shilling, " s. 

20 shillings, 1 pound, or sovereign, £. 

21 shillings, 1 guinea. 

Table Reversed. 

d. flur. 

1 = 4. 

£ 1 = 12 = 48. 

1 = 20 = 240 = 96d. 

Notes. — 1. The primary unit in English money is 1 farthing. 
The units of the scale, in passing from farthings to pence, are 4 ; in 
passing from pence to shillings, the units of the scale are 12 ; in pass* 
ing from shillings to pounds, they are 20. 

2. Farthings are generally expressed in fractions of a penny. Thus^ 
1 far. = id. ; 2 far. = id. ; 3 fax. = Jd. 

3. The standard of the gold coin is 22 parts of pure gold and 2 
parts of copper. 

The standard of silver coin is 37 parts of pure Eolver, and 3 parts 
of copper. 

A pound of gold is worth 14.2878 times as much as a pound of 
silver. In copper coin, 24 pence make 1 pound avoirdupois. 

By reading the second table from left to right, we can see the 
value of any unit expressed in each of th^ lower denominations. 
Thus, Id. = 4 far. ; Is. = 12d. = 48 far. £1 = 20s. = 240d. = 960 flax. 



TABLE OF LEGAL VALUES OF FOREIGN COINS. 



Franc of France and Belgium. . 

Florin of the Netherlands 

Guilder of do 

Livre Toumois of France 

Milrea of Portugal 

Milrea of Madeira 

Milrea of the Azores 

Marc Banco of Hamburg 

Pound Sterling of Great Britain 

Pagoda of India 

Real Vellon of Spain 

Real Plate of do 

Bupee Company 



$ 


et. 
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40 




40 




18-} 
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12 
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00 
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85 
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84 
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10 
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VALUE OF COINS. 
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Enpee of British India 

Rix Dollar of Denmark 

Rix Dollar of Prussia 

Eix Dollar of Bremen 

Rouble, silver, of Russia 

Tale of China 

Dollar of Sweden and Norway 

Si)ecie Dollar of Denmark 

Dollar of Prussia and Northern States of Germany... 

Florin of Southern States of Grermany. 

Florin of Austria and Oity of Augsburg 

Lira of the Lombardo-Venetian lOngdom 

Lira of Tuscany 

Lira of Sardinia 1 

Ducat of Naples 

Ounce of Sicily 

Pound of Nova Scotia, New Brunswick, Newfound- 
land, and Canada .^ 





44i 


1 


00 




68i 




rsl 




75 


1 


48 


1 


06 


1 


05 




69 




40 




48J 




16 




16 




18A 




80 


2 


40 


4 


04 



TABLE OF FOREIGN COINS OF USAGE VALUES. 



Berlin Bix Dollar.. . . . 

Current marc 

Crown of Tuscany . . . 
Elberfeldt Rix Dollar 
Florin of Saxony 

Bohemia. . . . 

Elberfeldt. . . 

Prussia..... 

Trieste .'. ... 

Nuremburg . 

Frankfort. . . 

BasiL 



« 



u 



u 



u 



% 



tt 



€4 



St Gaul 

Creveld 

Florence Livre 

Genoa do. 

Geneva do 

Jamaica Pound 

Leghorn Dollar 

Ijeghom Livre (6^ to the dollar) 

Livre of Catalonia 

Neofchatel Livre 

Pezza of Leghorn 

Rhenish Rix Dollar 

Swiss Livre 

Scuda of Malta 

Turkish Piastre 



69i 

28 

05 

69| 

48 

48 

40 

22| 

48 

40 

40 

41 

40 

15 

181 

21 

00 

90 

1511 

53^ 

26i 

90 

60} 

27 

40 

05 



[The above Tables are taken from a work on the Tariff, by £. D. Ogden, Esq., d 
tba Cfow York Custom-boiue]. r 
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m. LINEAB MEASURE. 

I. LONa MEASUBE. 

468. This measure is nsed to measure distances, leugths, 
breadths, heights, and depths. 

Table. 

13 inches make 1 foot, ...... marked jflf. 

3 feet 1 yajd, yd. 

5i yards, or 16i feet ... * 1 rod, rd. 

40 rods 1 fnrlong, fur. 

8 furlongs, or 320 rods ... 1 mile, wi. 

3 miles .......... 1 league, L. 

69^ statute miles^ nearly, or . ) 1 degree on the equator,) ^ 

60 geographical miles ... ) or any great circle, ) 

360 degrees a circumference of the earth. 

Table Reversed. 











a 


In. 








yd. 


1 


12. 






rd. 


1 = 


3 


36. 




for. 


1 - 


5i = 


16J 


198. 


mi. 


1 = 


40 - 


220 = 


660. 


1920. 


1 


= 8 = 


320 = 


1160 = 


6280 


63360. 



Notes. — ^1. A fiithom is a length of mz feet, and is generaJly used 
to measure the depth of water. 

2. A band is 4 inches, and is used to measure the height of 
horses ; a common pace is 3 feet ; a military pace, 2i feet ; a geo- 
graphical mile equals a minute of a great circle; a knot (used by 
sailors) is a geographical mile. 

8. Tbe units of the scale, in passing from inches to feet, are 12, 
in passing from feet to yards, 3 ; from yards to rods, 5^ ; ^m roda 
to furlongs, 40; and from furlongs to miles, 8. 

ENGLISH system. 

469. The Imperial yard of Great Britain is tbe one from 
which, ours is taken. Hence, the units of measure are identical. 
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FRENCH SYSTEM. 

470. The base of the new French system of measures is the 
measure of the meridian of the earth, a quadrant of which U 
10,000,000 mitres^ measured at the temperature of 32° Fahr. 
The multiples and divisions of it are decimals, viz. : 1 metr- 
-=10 decunetres = 100 centimetres = 1000 millimetres. - 
5.2808Sr9 JJnited States feet, or S9.3tOT9 inches. 

This relation enables us to convert all measures in eitbei 
system into the corresponding measures of the other. 

Austrian, 1 foot = 12.448 U. S. inches = 1.03137 foot. 
Prussian, | j ^^^^ _ ^^ g^^ ,, ,. _ ^^^3^^ « 

Ehinelandj j 

Swedish, 1 foot = 11.690 " " = 0.914145 " 

1 foot = 11.034 " " = 0.9195 " 



tl lo 
Spanish, \ league (royal) = 25000 Span. ft. = 4 J miles ) ^ 
( " (common) = 19800 " =3^ " J I 

II. CLOTH MEASURE. 

471. Cloth measure is used for measuring all kinds of cloth, 
ribbons, and other things sold by the yard. 

Table. 

%\ inches, («a.) . . make 1 nail, .... marked no. 

4 nails 1 quarter of a yard, . . . gr. 

8 quarters 1 Ell Flemish, . . » , E, FL 

4 quarters 1 yard, yd. 

5 quarters 1 EU English, E,K 

Table Reversed. 

ns. In. 

,r. 1 = H- 

B. Fl 1=4=9. 

^ 1 = 3 = 12 = 27. 

K. E. 1 = IJ = 4 = 16 = 36. 

1 = IJ = If = 5 = 20 = 45. 

Note. — ^The imits of the scale, in this measure, are 2|, 4, 3^ J 
and f' 
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TV. UNITS OF SURFACE. 

I. SQCTARE MEASUKB. 

472. Square measure is used in measuring land^ or any thisg 
m which lei^th and l»readth are both considered. 



Table. 

1 i 4 square inches (sq. in.) make 1 square foot, , . ^ . 

square feet 1 square yard, . . . . 

80^ square yards 1 square rod, or 1 pereh, 

40 square rods, oar 40 perehes, 1 rood, . . . « . 

4 roods, or 160 perdies, . . 1 acre, . . . 

640 acres 1 square mile 



Sq.ft 
Sq.yd. 

P. 

B. 

A. 

M. 



1 = 



s. 
1 

4 



Table Reversed. 

eq. yd. 
P. 1 = 

1 = 30} = 

40 = 1210 = 10890 = 

160 = 4840 = 43560 = 



1 = 

9 = 
2t2| = 



144. 

1396. 

39204. 

1568160. 

6212640. 



Note.— The units of the scale in this measure are 144, 9, 30|, 
40, and 4. 

II. surveyors' measure. 

473. The Surveyor's, or Gunter's chain, is generally used in 
surveying land. It is 4 poles, or 66 feet in length, and i» 
divided into 100 links. 

Table. 

TjVir inches .... make 1 link, marked /. 

4 rods = 66 ft. = 100 links . 1 chain, r . . . c. 

80 chains ... 1 mile, mi 

1 square chain 16 square rods, or perches, . . P 

10 square chains 1 acre, A 

Notes. — 1. Land is generally estimated in square miles^ acies 
roods, and square rods, or perches. 

2. The units of the scale, in this measure, are 7^^, 4^ 80, 1, 
and W. 
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V. UNITS OF VOLUME, OR CAPACITY. 

I. CUBIC MEASUBE. 

474. Cubic measure is used for measuring stone, timber, 
eirtb, and sucb otber things as have the three dimensions, 
1 igtb, breadth, and thickness. 



Table. 



i . 1 ton, T. 



1728 cubic inches {cu. in,) make 1 cubic foot, . marked eu.ft. 

27 cubic feet 1 cubic yard, cu. yd. 

40 feet of round, or 

50 feet of liewn timber, 

42 solid feet 1 ton of shipping, .... T 

8 cord feet, or) h ^ n 

128 cubic feet. } • ■ • ■ ^ ^^ « 

24| cubic feet of stone . , . 1 perch, P. 

Notes. — 1. A cord of wood is a pile 4 feet wide, 4 feet bigh, and 
8 feet long. 

2. A cord foot is 1 foot in length of the pile which makes a cord. 

3. A CUBE is a solid or volume bounded by six equal squares, 
called faces; the sides of tbe squares are called edges. 

4. A cubic foot is a cube, each of whose faces is a square foot; 
its edges are each 1 foot. 

5. A cubic yard is a cube, each of whose edges is 1 yard 

6. A ton of round timher, when square, is supposed to produce 
40 cubic feet: hence, one-fifth is lost by squaHng. 



II. LIQUID MEASURE. 



475. Liquid, or wine measure, is used for measuring all 
liquids except ale, beer, and milk. 
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Table. 

4 giiiS (gi.) .... make 1 pint, marked pt 

2 pints 1 quart, qt 

4 quarts 1 gallon, gal. 

31^ gallons 1 barrel, bar. or bbl. 

42 gifllons 1 tierce, tier 

63 gallons 1 hqgsliead, ?ihd 

2 hogsheads 1 pipe, 2u 

2 pipes, or 4 hogsheads, 1 tun, tun. 



Table Reversed. 









g»i. 


4t 

1 = 


pt gL 

1 = 4. 

2 = 8. 








bar. 1 = 


4 = 


8 = 32. 




tier. 




1 = 31i= 


126 - 


252 = 1008 




hhd. 1 
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1^ 42 = 


168 = 


336 - 1344. 


pi 


1 - H 


=:= 


2 63 - 


252 = 


504 = 2016. 


1 


-2-3 


— 


4 126 = 


604 = 


1008 - 4032 



tan. 

1 = 2 = 4 = 6=8 252 = 1008 = 2016 = 8064. 

Totes. — 1. The standard unit, or gallon of wine measure, in the 
United States, contains tSi cubic inches, and hence, is equal to the 
weight, avoirdupois, of 8.339 cubic inches of distilled water, very 
nearly. 

2. The English Imperial wine gallon contains 277.274 cubic inches, 
and hence, is equal to 1.3 times the wine gallon of the United 
fees, nearly. 

III. BEER MEASURE 

476. Beer measure was formerly used for measuring ale, 
beer, and milk. They are now generally measured by wine 
measure. 

Table. 

2 pints (pt.) . • . make 1 quart, . . . • . marked qt 
4 quarts 1 gallon, gal 

36 gallons 1 barrel, Ixtr 

54 gallons , ► . . . .1 hogshead, Iiha 
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Table Reversed. 









qt 




pt 






gaL 


1 


— 


2. 




bar. 


1 = 


4 


— 


8. 


hhd. 


1 - 


36 = 


144 


— ^ 


288. 


1 = 


u = 


54 = 


216 


M^ 


432. 



Notes. — 1. Tlie standard gaUon^ beer measure, contains 282 cubii 
mclies, and lience, is equal to the weight of 10.1799 cubic inches of 
distilled rain-water. 




\ 



2^_}£ilk is generally bought and sold by wine measure. 



III. DRY MEASURE. 

477. Dry measure is used in measuring all dry articles, such 
as grain, fruit, salt, coal, &c. 

Table. 

2 pints (p^.) .... make 1 quart, marked qt 

8 quarts 1 peck, 'pk. 

4 pecks 1 bushel, ........ &2£. 

86 bushels 1 chaldron, cA. 

^ n «it 







Table Reversed. 




V • 




do. 


pk. 
1 = 


qt 
1 

8 


= 


pt 

2. 
16. 


eh. 


1 


- 4 - 


32 


:^z 


64. 


1 = 


36 


= 144 = 


1152 


— 


2304. 



Notes. — 1. The standard hushd of the United States is the Win 
Chester bushel of England. It is a circular measure 18i inches in 
diameter, and 8 inches deep, and contains 2150.4 cubic inches, nearly 
It contains 77.627413 pounds avoirdupois of distilled water. 

2. A gallon, dry measure, contains 268.8 cubic inches. 

3. Wine measure, beer measure, and dry measure, and all metis 
ures of volume, differ from the cubic measure only in the unit which 

^ a standard. 




414 APPENDIX. 

f 

VI. UNITS OF WEIGEET. 

I. AVOIRDUPOIS WEIGHT. 

478. By this weight all coarse articles are weighed, such as 
hay, grain, chandlers' wares, and all metals except gold and 
silver. 

Table. 

16 drams (dr.) .... make 1 otmce, .... marked w, 

16 ounces 1 pound, ^. 

25 pounds 1 quarter, ^* 

4 quarters 1 hundred weight cuA. 

20 hundred weight ^ .... 1 ton, T, 

Table Reversed. 















OS. 




dr. 










lb. 
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16 


"ZZi 


256. 




ewt 
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25 
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400 
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6400. 


T. 


1 - 
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= 


100 


— 


1600 


— 


25600. 


1 = 


20 - 


80 


= 


2000 


= 


32000 


■^MM 


512000. 



Notes. — 1. The standard avoirdupois pound is the weight of 
27.7015 cubic inches of distilled water; and hence, 1 cubic foot 
weighs 1000 ounces, %€ry nearly, 

2. By the old method of weighing, adopted firom the English sys- 
tem, 112 pounds were reckoned for a hundred weight. But now, the 
laws of most of the States, as well as general usage, fix the hun- 
dred weight at 100 pounds. 

3. Tlie units of the scale, in x>a'Ssing from drams to ounces, are 
, 16; from ounces to pounds, 16; from pounds to quarters, 25; from 

quarters to hundreds, 4; and from hundreds to tons, 20. 

II. TROY WEIGHT. » 

479. Gold, silver, jewels, and liquors, are weighed by Troy 

weight. 

Table. 

24 grains {gr^ . . . make 1 pennyweight, . . marked ^nrt. 

20 pennyweights .1 ounce, <w. 

12 ounces • . 1 ^wnd^ . , Uk 



i 



ft 



H 



apothecaries' weight. 4:15 

Table Reversed. 

pwL gr. 

ofc 1 = 24. 

lb, 1 = 20 = 480. 

1 = 12 = 240 = 5J60. 

Notes— 1. The standard Troy pound is tke weight of 22.794377 
cubic inches of distilled water. Hence, it is less than the pound 
Avoirdupois. 

2. 7000 troy grains = 1 pound avoirdapois. 

175 troy pounds = 144 pounds 
175 troy ounces = 192 ounces 
437i troy grains = 1 ounce 

tS. The Troy pound being the one deposited in the Mint at Phila- 
delphia,, is generally regarded as the standard of weight 

4. The units of the scale are 24, 20, ^ad 12. ' 

III. APOIBECARIES^ WEIGHT. 

480. This weight is used by apothecaries and physicians in 
CBixing their medicines. But medicines ar>e geaerally sold, in 
the quantity, by avoirdupois weight. 

Table. 

20 grains {gr.) .... make 1 scruple, .... BUirked 9. 

Z scruples 1 drasi, . « 3. 

6 drams ......... 1 ounce, • • . S. 

12 ounces 1 pound, . . . < lb 







Table Reversed. 














» 




«T. 








3 


1 


=z 


20 




I 




1 


= 3 


_ 


60 


9b 


1 


= 


8 


= 24 


^ 


480 


1 = 


12 


^^2 


96 


- 288 


^^ 


6760 



KoTES. — 1, The pound, ounce, and grain, are the same as the pound, 
ounce, and grain, in Troy weight. 

2. The units of the scale, in passing from grains to scruples, are 
20 ; in passing from scruples to drams, 3 ; from drams to ounces, 8 ; 
jand from ounces to pounds, 12. 



4:16 APPENDIX. 

IV. FRENCH SYSTEM. 

481. The basis of this system of weights is the weight in 
vacuo of a cubic decimetre of distilled water. This weight is 
called a kilogramme, and is the unit of the French system. It 
is equal to 2.204737 pounds avoirdupois. The other denom 
inations are as follows : 

10 milligrammes = 1 centigramme ; 10 centigrcmmes = 1 
decigranmie ; 10 decigrammes = 1 gramme ; 10 grammes = 1 
decagramme ; 10 decagrammes = 1 hectogramiiie ; 10 hecto- 
grammes = 1 kilogramme ; 10 kilogrammes = 1 quintal ; 10 
quintals = 1 ton of sea-water. 

COMPARISON OP WEIGHTS, 

English, 1 pound = 1.000936 pounds avoirdupois. 

French, 1 kilogramme = 2.204737 

Spanish^ 1 pound = 1.0152 

Swedish, 1 pound = 0.9376 

Austrian, 1 pound = 1.2351 

Prussian, 1 pound = 1.0333 



U it 
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Vn. UNITS OF TIME. 

482. Time is a part of duration. The time in which the 
earth revolves on its axis is called a day. The time in which 
it goes round the sun is called a solar year. Time is divided 
into parts according to the following 

Table. 

60 seconds, see. make 1 minute, marked m. 

60 minutes 1 hour, hr. 

24 hours 1 day, da, 

7 days 1 week, tDk 

53 weeks, nearly 1 year, yr. 

12 calendar months = 865 (2a. 1 Julian or common year,. . pr. 

366 days make 1 leap-year 

100 yeaiB .....••• ^ century, cem 



DATES. 
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Table Reversed. 



yr. 

I 



wk. 
1 

52| 



hr. 
da. 1 

1 = 24 

t = 168 
365 = 8760 



m. 
1 

60 

1440 

10080 

625600 



seOL 

60. 

3600. 

86400. 

« 604800. 

21536000. 



The year is divided into 12 calendar months : 



No. No. days. 

1st. January, .... 31 

2d. February, .... 28 

3d. March, 31 

4tb. April, 30 

5th. May, 31 

6th. June, 30 



No. , 

Uh. July, 
8th. August, 
9th. September, 
10th. October, _ , 
11th. November, 
12th. December, , 



No. days 

31 
31 
30 
31 
30 
31 



The number of days in each month may be remembered by 

the folbwing : 

Thirty days hath September, 

April, June, and November ; 

All the rest have thirty-one, 

Excepting February, twenty-eight alone. 

Notes. — 1.^ Days are numbered in each month from the first day 
of the month. 

2. Months are numbered from January to December. 

3. The centuries are numbered from the beginning of the Christian 
Era. The year 30, for example, at its commencement, was called the 
30th year of the first century, though neither the century nor the 
year had elapsed. Thus, June 2d, 1856, was the 6th month of the 
66th year of the 19th century. 

4. The civil day begins and ends at 12 o'clock at night. In the 
civil day, the hours are reckoned from that time. 

Dates. 

1. The length of the solar year is 365 da. 5 lir. 48 m. 48 sec, very 
nearly. It is desirable to have the periods and dates of the civil year 
correspond to those of the solar year ; else, the ^vraLxaKt Tssssv>i3sia. ^\ ^^isiSi 

18* 
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one would in time become the winter months oi the other, thereby 
producing great confusion in dates and liistory. 

2. The common civil year is reckoned at 865 da., and the solar 
year at 365 da. 6hr. The 6 hours accumulate for 4 years before they 
are counted, when they amount to 1 day, and are added to Februaiy; 
and the year is called a bissextile, or leap-year, 

8. The odd 6 hours have been so added, that the leap-years occur 
In those numbers which are divisible by 4. Thus, 1856, 1860, 1804 
&c.. are leap-years; and when any number is not divisible by 4, tbe 
remainder denotes how many years have passed since a leap-year. 

« 

4. This method of disposing of the fractional part of the year 
would be without error, if the solar year were exactly 365 da. 6 hr. in 
length; but it is not; it is only 865 da. 5hr. 48m. 48 sec. long: 
hence, the leap-year is reckoned at too mttch, and to correct this 
error, every centennial year is reckoned as a common year. But this 
makes an error again, on the other side, and. every fourth centennial 
year the day is retained. Thus, 1800 was not, and 1900 will not be, 
reckoned a leap-year; the error will then be on the other side, and 
2000 will be a leap-year. This disposition of the fractional part of 
the year causes the civil and solar years to correspond very nearly, 
and indicates the foUovrag rule for finding the leap-years: 

Rule. — Every year which is divisible by 4 is a leap year, 
unless it is a ce?itennial year, and then it is not a leap-year 
unless the number of the century is also divisible by 4. 

5. The registration of the days, by reckoning the civU year at 
865 da., was established by the Homan emperor, Julius Caesar, and 
hence this period is sometimes called the Julian year. 

The error, arising from the fractional part, continued to increase 
until 1582, when it amounted to 10 days; that is, as the year had 
btsen reckoned too long, the number of days had been too few, and the 
count, in the civil year, was behind the count in the solar year. 

In this year (1582), Pope Gregory decreed the 4th di^ of October 
to be called the 14th, and this brought the dvil and the solar years 
together. The new calendar is sometimes called the Gregorian 
Calend-ar, 

6 The method of dating by the old count, is called Old Style; 
and by the new. New Style. The difference is now 12 days. In 
'RxiBSiB., they still use the old style; hence, their dates are 12 days 
behind ours. Their 4th oi 3a\\\va.Yy la our 16th. 



ONITS OF CIRCULAR MEASURE, 410 



Vin. UNITS OF CIRCULAR MEASURE. 

483, Angular, or circular measure, is used in estimating 
(atitude and longitude^ in measuring the motions of the 
heavenly bodies, and also in measuring an^es. 

The circumference of every curcle is supposed to be divide^ 
into 560 equal parts, called degrees. Eadi degree is divided 
Into 60 minutes, and each minute into 60 seconds. 

Table. 

60 seconds (") . . . . make 1 minute^ ]iiAj*ked ' 

60 minutes 1 degree, *^. 

30 degrees 1 siga, «. 

12 ^gns, or 060^ 1 drde, c 

Tabl« Reversed. 

o 1 = 60. 

a. 1 = 60 = 3600. 

^ 1 = 30 = 1800 r= 108000. 

1 s= 12 = 360 =: 21600 = 1236000. 



Miscenaneoois Table. 

12 units, or things, . . make 1 dozen. 

12 dozen 1 gross. 

12 gross or 144 dosen, .... 1 great gross. 

20 things 1 score. 

100 x^unds 1 quintal of fish. 

196 pounds 1 barrel of flour. 

200 pounds 1 barrel of pork. 

18 inches , 1 cubit. 

22 inches, pearly, 1 sacred cubit. 

14 pounds of iron or lead ... 1 stone. 

21i stones / 1 pig- 

8 pigs / . . - 1 foiher. 



/ 
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BOOKS AND PAPER. 

The terms, folio, quarto, octavo, duodecimo, &c., indicates 
the number of leaves into which a sheet of paper is folded. 

A sheet folded in 2 leaves, is called, a folio. 

A sheet folded in 4 leaves, ** a quarto, or 4to. 

A sheet folded in 8 leaves, " an octavo, or 8vo. 

A sheet folded in 12 leaves, " a 12mo. 

A sheet folded in 16 leaves, " a 16mo. 

A sheet folded in 18 leaves, " an 18mo. 

A sheet folded in 24 leaves, " a 24mo. 

A sheet folded in 32 leaves, " a 82nio. 

24 sheets of paper, make 1 qnira 

20 quires, . 1 ream. 

2 reams, ........... 1 bundle 

5 bundlefl^ . . 1 bide. 



METRIC SYSTEM OF WEIGHTS AND 

MEASURES. 

The primary base, in this system, for all denominations of 
weights and measures, is the one-ten-millionth part of the dis- 
tance from the equator to the pole, measured on the earth's 
fiurface. It is called a Meter, and is equal to 39.87 inches, 
very nearly. 

The change from the base, in all the denominations, is accord- 
ing to the decimal scale of tens : that is, the units increase ten 
times, at each step, in the ascending scale, and decrease ten 
times, at each step, in the descending scale. 

MEASUBES OF LENGTH. 



Base, 1 meter 


= 39.37 inches, nearly. 

• 






Table. 






ABoending Scale. 


1" 


Descending Scale. 




& 

-u 


si 


• 




Myriame 
"Kilomete 


1 


■s 


« 


a> 


Centimeti 
Millimet( 




1 






1 1 


I 


1 


1 


1 


1 1 



The names, in the ascending scale, are formed by prefixing to 
the base. Meter, the words, Deca (ten), Hecto (one hundred), 
Kilo (one thousand), Myria (ten thousand), from the Greek nu- 
merals ; and in the descending scale, by prefixing Deci (tenth), 
Centi (hundredth). Mill! (thousandth), from the Latin numetal&« 
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Hence, the name of a unit indicates whether it is greater or less 
than the standard ; and, also, how many times. The table is 
thos read : 



10 millimeters make 1 

10 centimeters make 1 

10 decimeters make 1 

10 METERS make 1 

10 decameters make 1 

10 hectometers make 1 

10 kilometers make 1 



centimeter, 
decimeter. 

METER. 

decameter, 
hectometer, 
kilometer, 
myriameter. 



Table of Equivalents. 



I 
§ 

3 



I 



H 



1 

10 



1=10=100= 



1: 

10: 
100: 









1 = 

1= 10= 
10= 100= 
100= 1,000= 
1,000=10,000: 



I 

a 
1 



1: 

10: 

100: 

1,000: 

10,000: 

100,000: 



I 



1: 

10: 

100: 

:' 1,000: 

10,000: 

100,000: 

1,000,000: 



I 

i 

10 

100 

1,000 

10,00.0 

100,000 

1,000,000 

10,000,000 



If 



it 



Table of Equivalents in English Measure. 

1 Millimeter = 0.0394 inches, nearly. 

1 Centimeter = 0.3937 

1 Decimeter = 3.9370 

1 Meter = 39.37 in. = 3.280833 ft. 

1 Decameter = 32 ft. 9.7 in. 

1 Hectometer = 19 rd. 14 ft. 7 in. 

1 Kilometer = 4 fur. 38 rd. 13 ft. 10 in, 

1 Myriameter = 6 mi. 1 fur. 28 rd. 6 ft. 4 in. 

Besides a clear appreliension of the length of the baae, 
i meteVf it is well to consider the length of the largest unit, the 
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myriameter, equal to nearly 6 and one-fonrth miles ; and also the 
length of the smallest unit, the millimeter, about four-hundredths 
of an inch. Compare, also, each of the smaller measures, the 
decimeter and centimeter, with the inch. 

"When, in the metric system, the value of any single unit 
is fized in the mind, the values of all the others i^ay be readily 
apprehended, since they always arise from multiplying or dividing 
by 10. 

Note. — ^In all the tables, the unit Ib in small capitals, and shonld be 
constantly referred to. 

Methods of Reading. 

The number 25365.897 meters, is read, in English, 

Twenty-five thousand three hundred and sixty-five meters, and 
897 thousandths of a meter. But in the language of the metric 
system, it may be read, 

Two myriameters, 6 kilometers, 3 hectometers, 6 decameters, 
5 meters, 8 decimeters, 9 centimeters, and 1 millimeters. It^ may 
also be read, beginning with the lowest denomination, 1 mUli- 
meters, 9 centimeters, &c., &c. 

In reading, remember that the unit of any place is ten times 
as great as the unit of the place next at the right, and one- 
tenth of the unit of the place next at the left. Hence, the 
change from one unit to another, and the methods of reduction 
and reading, are identical with those in the system of decimal 
currency. 

1. Write, numerate, and read, five hundred and ninety-six 
hectometers. 

2. Write, numerate, and read, eighty-nine thousand and forty- 
one centimeters. 



Questions. — What is the primary base of the metric system? To 
what portion of the earth's surface is it equal ? What is its length ? 
What is the ascending scale from the meter? What is the descending 
scale ? What is the length of a myriameter ? According to what law 
do the different units increase and decrease ? 
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MEASURES OF SURFACES, OR SQUARE MEASURE. 

Base, 1 Are =: the square ixrhose side is 10 meters. 
= 119.6 square yards, nearly. 
= 4 perches or square rods, nearly. 

The nnit of surface is a sqaare whose side is 10 meters. It is 
called an Abe, and is equal to 100 square meters. 

Table. 



S 






t4 



^ . OS 

« S d 

W ^ o 

111 

The table is thus read : 

100 centares make 1 abe. 
100 ares make 1 hectare. 

Table of Equivalents. 

Hectare. Abb. Gentare. 

1 = 100 
1 = 100 = 10,000 

Equivalents in acres, roods, and perches. 

1 Centare = 1.195985 sq. yards, nearly. 
1 Are = 3.9536*1 perches. 
1 Hectare = 2A. IR. 35.367P. 

MEASURES OP VOLUMES. 

Base, 1 liter = the cube or the decimeter. ~ 
= 61.023378 cubic inches. 
= a little more than a wine quart. 



Questions. — ^What is the primary base of the measure for surfaces? 
To what is it equal, in square yards ? What are the denominations, be- 
ginning with the least ? To what is the centare equal ? To what is the 
hectare equal ? 



MEASURES or VOLUMES. 
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The unit for the measure of volume is the cube whose edge 
is one-tenth of the meter — that is, a cube whose edge is 3.937 
inches. ' This cube is called a Liter, and is one-thousandth part 
of the cube constructed on the meter, as an edge. 

Table. 





Ascending Scale. 

1 


Descending Soale. 

* 




4- 

t 


— ■» 


/ 




^ 




OQ 


13 










h* 


^ 










ter, 

(liter. 






i 


1 


• 


Kiloli 
Hecto 


Decal: 
Liter, 




3 






1 1 


1 1 


1 


1 


1 


The table 


is thus read 


• 
• 








10 


milliliters 


make 




centiliter. 


10 


centiliters 


make 




deciliter. 


10 


deciliters 


make 




liter. 




10 


liters 


make 




decaliter. 


10 decaliters 


make 




hectoliter. 


10 hectoliters 


make 


1 kiloliter, or stere. 



I 

QQ 

I 

O 



Table of Equivalents 



1 

n 



1 



I 
■s 



iS 



1 = 

. 1 = 10 = 

1 = 10 = 100 = 
1 = 10 =i 100 = 1,000 = 
1 = 10 = 100 = 1,000 = 10,000 = 100,000 = 1,000,000 

NoTB. — The kilolJter, or stere, is the cube oonstructed on the meter 
aB an edge. Hence, the liter is one-thousandth part of the kiloliter. 



1 = 
10 = 
100 = 
1,000 = 
10,000 = 



^ 



10 
100 
1,000 
10,000 
100,000 
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Bquivalents in Cubic Measure. 

1 milliliter = .061023 cubic inches. 

1 centilitei = .610234 cubic inches, 

1 deciliter = 6.102338 cubic inches. 

1 LiTEB = 61.023378 cubic inches. 

1 decaliter = 610.233T79 cubic inches. 

1 hectoliter = 6102.33T795 cu. in. = 3.6314454 cu. ft 

1 kiloliter, or stere = 61023.3T7953 cu. in. = 35.314454 cu.ft. 

Note. — ^Law of change in the units, and methods of reading, are the 
same as in linear measure. 

DRY MEASURE. 

BQUIVALENTS IN THE WINCHESTER BUSHEL. * 

Since 1 bushel = 21^0.4 cu. in. ; 1 pk. = 537.6 co. in. ; 1 qt= 
6T.2 cu. in ; 1 pt. = 33.6 cu. in. ; therefore, 

1 milliliter = .001816 pints. 

1 centiliter = .018161 pints. 

1 deciliter = .181611 pints. 

1 LITER = 1.816112 pints. 

1 decaliter = 1 pk. 1.08056 qt. 

1 hectoliter = 2 bu. 3 pk. 2 qt. 1.6112 pt. 

1 kiloliter, or steie = 28 bu. 1 pk. 4qt. 0.112 pt. 

Note. — The liter, or standard, is a little less tlian 1 quart, and the 
stere, nearly 30 Winchester bushels. 

LIQUID MEASURE. 

EQUIVALENTS IN THE WINE GALLON. 

Since 1 wine gallon contains 231 cubic inches, 1 quart will 
contain 57.75 cubic inches; 1 pint, 28.875 cubic inches; and 

1 gill, 7.21875 cubic inches ; we have, 

■ — . « 

Questions. — What is tlie unit for the measure of volumes ? To what is 
it equal in cubic inches ? Wliat part is it of the cube on the meter! 
Name all the denominations of volume. What is the unit of Dry Mcas- 
tire f To what. is it equal ? To what is the stere or kiloliter equal? 
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1 milliliter 

1 centiliter 

1 deciliter 

1 LITER 

1 decaliter 

1 hectoliter 

1 kiloliter, or stere 



0.008463 gills. 
.084634 gills. 
.845345 gills. 

1 qt. .11336 pt. 

2 gal. 2qt. 1 pt. .1336 pt. 

26 gal. 1 qt. 1 pt. 1.344 gills. 

1 tun, 12gal. qt. 1 pt, 1.44 gills. 



WEIGHTS. 

Base, 1 gram = weight of a cubic centimeter of rain-water. 

= 15.432 grains, Troy, nearly. 
= .0352746 ounces, Avoirdupois, nearly. 

The unit of weight is also equal to the one-millionth part of 
the weight of a cubic meter of pure rain-water, weighed in va- 
cuum. It is called a Gram, and is equal to 15.432 grains, Troy, 
which is equal to .0352746 ounces, Avoirdupois, very nearly. 



Table. 



Ascending Scale. 



Descending Scale. 



03 
0> 



O 



1 



03 



<y 
1 



I I 



1 



a 



o 



r§ 8 



B 

03 

p 
1 






I 

1 



6 a 
1 1 



The table is thus read : 

10 milligrams 
10 centigrams 
10 decigrams 
10 grams 
10 decagrams 
10 hectograms 
10 kilograms 
10 myriagrams 
10 quintals 



make 
make 
make 
make 
make 
make 
make 
make 
make 



1 centigram. 

1 decigram. 

1 gram. 

1 decagram. 

1 hectogram. 

1 kilogram. 

1 myriagram. 

1 quintal. 

1 miUier, or tonneau. 
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« 

s 






s 



Table of Equivalents. 



3 

a 

"a 



I 



m 



1 


§ 




1 


i 

5 


j 


• 


• 


• 


• 


1= 


10 


• 


• 


• 


1= 


lft= 


100 


♦ 


• 


1= 


10= 


100= 


1,000 


• 


1= 


10= 


100= 


1,000= 


10,000 


1=. 


10= 


100= 


1,000= 


10,000= 


100,000 


10= 


100= 


1,000= 


10,000= 


100,000— 


1,000,000 


10A= 


1,000= 


10.000= 


100,000= 


1,000,000= 


10,000,000 



1= 



1 

1= 10= 

1= 10= 100t= 1,000= 10,000= 1 00,000= 1,000,000= 10,000,000= 100,000,000 
10= 100=1,000=10,000=100,000=1 ,000,000=10,000,000=100,000,000=1,000,000,000 



Bquivalents in Avoirdupois and Troy Weights. 



1 Milligram 
1 Centigram 
1 Decigram 
1 Gram 
1 Decagram 
1 Hectogram 
1 Kilogram 
1 Myriagram 
1 Quintal 



0.0164 grains, Troy. 
0.1543 grains, 
1.5432 grains, 
15.432'? grains, 
0.35 2 T ounces, Avoirdupois, 
3.5274 ounces, " 

2.2046 pounds, 



(( 



it 



It 



a 



u 



= 22.046 pounds, 
= 220.46 pounds, 
1 Millier, or ton. =2204.6 pounds, 

Note. — ^Law of change in the units, and methods of reading, the same 
as in Linear Measure. 
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NATURE OF THE METRIC SYSTEM. 

The Metric system is based on the meter. From the meter, 
three other units are derived ; and the four constitute the 
primary units of the system. They are : 

Questions. — What is the unit of weight ? To what is it equal in Troy 
weight ? To what is it equal in Avoirdupois ? Name all the units of 
the weight, from the lowest to the highest. To what is the millier, or 
ton, equal? 
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Meter = 39.37 inches, nearly : unit of length. 
Are = a square on 10 meters : unit of surface. 
Liter = a cube whose edge is a decimeter : unit of volume. 
Grak = the weight of a cube of rain-water, each edge of 

which is a centimeter : unit of weight. 

From these four units all others are derived, according to 
the decimal scale. 

Every system of Weights and Measures must have an ijiva- 
riable unit for its base ; and every other unit of the entire 
system should be derived from it, according to a fixed law. 

The French Government, in order to obtain an invariable 
unit, measured a degree of the arc of a meridian on the earth's 
surface ; and from this computed the length of the meridional 
arc from the equator to the pole. This length they divided into 
ten million equal parts, and then took one of these parts for 
the unit of length, and called it a Meter. The length of this 
meter is equal to 1 yard, 3 inches, and 37 hundredths of an inch, 
very nearly. Thus they obtained the length of the unit which 
is the base of the Metric System of Weights and Measures. 

The next step w^as to fix the law, by which the other units ^ 
should be obtained ffom the base.- The scale of tens was 
adopted. 

PRONUNCIATION. 



Mb'tbr. 

Mil'li-me-ter. 

Cen'ti-me-ter. 

Dcc'i-me-ter. 

Dee'a-pie-ter. 

Hee'to-me-ter. 

Kil'o-me-ter. 

Myrl-a-me-ter. 



Are. 

Cen'tare. 



Hce tare 



Li'tkb, 

Mil'U-li-ter. 

Cen'ti-l!-ter. 

Dec'i-h'-ter. 

Dee'a-li-tcr. 

He€'to-ri-ter. 

Kil'o-lUer. 

Myr'i-a-li-ter. 



Gram. 

Milli-fijram. 

Cen'ti-gram. 

Dec'i-gram. 

Dee'a-gram. 

Hee'to-gram. 

Kil'o-gram. 

Myr'i-a-gram. 
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TO CHANGE FROM ONE SYSTEM TO THE OTHER. 

To change, in Linear Measnrei from the Metric to the Oommon 
■jrstem. 

Rule. 
Multiply the meters and decimals of a meter by 3.280833 
(the yalae of a meter), and the product unit be the result in 
feet 

To change from the Oommon to the Metric system- 
Rule. 
Reduce the linear measure to feet and decimals of a fooi^ 
and then divide by 3.280833 ; the quotient vnU be the result in 
meters and decimals of a m^ter. 

Examples. 

1. In 6961.874 meters, how many feet and inches? 

2. In 874163 meters, and 37 hectometers, how many feet and 
inches ? 

3. Express 320 rods, 5 yards and 6 inches in the Metric 
*Measures. 

4. Express 1 mile, 3 forlongs, 39 rods and 5 yards in the 
Metric Measares. 

To change, in Square Measure, from the Metric to the Common 
system. 

Rule. 
Beduce the number to ares and decimals of the ark; then 
multiply by 3.95367, and the product will be the resuU in 
perches. 

To change, from the Oommon system, to the Metric S3r8tem. 

Rule. 
Find the value of the number in perches and decimals cf 
a perch: then divide by 3.95367, and the quotient mU be fne 
result in ares and decimals of the are. 
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Examples. 

1. In 6127 ares, 4 hectares and 3 centares, how many acres, 
roods and perches? 

2. In 327 ares, 15 hectares and 89 centares, how many 
square feet? 

3. In 4 acres, 3 perches and 200 square feet, how many 
hectares, ares and centares? 

4. In 1375 square yards and 250 square feet, how many 
hectares, ares and centares? 



To change, in measures of volume, iErom the Metrio to the Com- 
mon system. 

Rule. 
Reduce the number to liters and decimals of the liter : then 
multiply by 61.023378, and the product will he the remit in 
ciMc inches. 



To change, in measures of volume, from the Oomnion to the 
Metric system. 

Bule. 

Beduce the number to cubic inches : then divide by 61.023378, 
and the quotient will be the result in liters and decimals of 

the LITER. 

Examples. 

1. In 6 kiloliters, 9 hectoliters, 6 decaliters, 8 liters and 4 
centiliters, how many cubic feet and inches? 

2. In 8 hectoliters, 9 decaliters, 27 liters and 15 milliers, 
how many cubic yards, feet and inches ? 

3. Change 27 cubic yards, 16 cubic feet and 16 cubic inches, 
to the Metric measures. 

4. Change 40 cubic yards, 25 cubic feet and 1167 inches, to 
the Metric measures. 
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To change, in weights, from the Metric to the Common system. 

Hule. 
Reduce the number to grams and decimals of a gram : then 
multiply by 15.423, and the product vnU he the resuU in grains 
Troy; or^ multiply by .0352746, and the product will be 
ounces in Avoirdupois. 

To change, in weights, froia the Common to the Metric system. 

Rule. 
Reduce the number to Troy grains, or to Avoirdupois ounces: 
then divide by 1 5.423, or by .0352146, and the quotient vnU be 
GRAMS and decimals of the gram. 

Examples. 

1. Change 4 quintals, 6 kilograms, 4 decagrams, 1 grams and 
6 centigrams, to Avoirdupois and Troy weights. 

2. Change 2 millierS, 6 myriagrams, 9 grams, 4 decagrams and 
9 milligrams, to Troy and Avoirdupois. 

3. Change 1 T. 3 cwt. 3 qr. 20 lb. 6 oz., to the Metric weights. 

4. Change 161b. 11 oz. 4 pwt. 19gr., Troy, to the Metric 
weights. 

Qy>es. — In linear measure, how do you change from the Metric to the 
Common system ? How do you change from the Common to the Metric 
eyat&m ? 

In square measure, how do you change from the Metric to the Common 
system ? How do you change frpm the Common to the Metric system ? 

In measures of volume, how do you change from the Metric to the 
Common system ? How do you change from the Common to the Metric 
system ? 

In weights, how do you change from the Metric to the Common sys- 
tem ? How do you change from the Common to the Metric system ? 
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P40«. BX. ANS. EX. ANS. EX. ANS. EX. ANS. EX. KS9. 

16. II 1 I XI. li 2 I XIV. 1 3 I XVI. I 4 I XVII. [ 6 | XIX 
16. II 6 I XXII. I 7 I XXVIII. I 8 I XXIX. J 9 | XXXIII 
16. II 10 I XXXVII. I 11 I XXXVIIL I 12 | XLIII. J 13 
16. II XL VII. I U I XLIX. I 15 I LVLl 16 | LVIII. || 11 \ LIX. 
U>. II 18 I LXV. I 19 I LXIX. II 20 | LXVII. || 21 | LXXV 
i6. II SsTfLXXVI. I 23 I LXXXI. || 24 | LXXXVII. B 25~| 
leTll LXXXIX. II 26 I XCIV. II 2T | XCV. II 28 | XCVII 
16. II 29 I XCIX. J 30 I CXV. || 31 | DCCL. || 32 | MLX. 

leT ji 33 I MMXL. II 34 | DLX. || 35 | DCCCCLX. || 36 | DCXC. 

- " 'I ■■ ■ . . 

16. II a^T I ML. B 38 I MMMMIV. || 39 | VMIX. J 40 | IXIX. 

16. II 41 I DCCCVI. 1 42 | DCVIII. || 43 | VMMMVI. || 44 | 

16. 11 MML II 19. II 1 I 7 II 2 I 80 I 3 I 9000 || 4 | 93 
80. II 5 I 961 I 6 I T408 || 1 \ 897021 J 8 [ 86029430 | 9 | 4328- 
20. II 021063 II 10 I 967040932 ] 11 | 30430208123 || 12 | 360- 
20. II 030702010 [ 13 | 6800006000812 || 14 | 75605070905008 
20. II 15 I 904000800200720 || 16 | 6000900704098020 | 17 | 

20. II 80510006040900040900 | 18 | 6050900001 || 21. || 19 

21. II 987654321012345678 || 22. || 1 | 621 || 2 | 5702 || 3 | 8001 

22. II 4 I 10406 II 5 | 65029 || 6 | 40000241 || 7 | 5900031tf 

22. II 8 I 12111 II 9 I 300001006 || 10 | 69003000200 

23. II 32 I 47000069000465207 || 33 | 800000000000429006009 
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23. II 34 I 95000000000000089089806 || 35 | 6000000451065- 
23. II 041104 II 36 | 999065841411 jj 30. || 1 | 2 ; 1 | 2 j 7 ; 3 
30. II 3 I 1 ; 1 II 32. 1 6 I 42600 ; 426000 || 1 \ 36860 jj 8 | $8.15 

32. II 9 1 433005 | 10 | 8996 H 11 1 ^1 12b. Sd. 1 far. || 12 1 154451b. 
32.1|13 I IT. Ucwt. Iqr. 201b [ 33. | 14 | 26215 grs 
33.U 15 I 1221b. 2oz. 18pwt. 9gr. || 16 j 29362 gr. J H | 

33. ||301b.4| 33 23 tgr. 1 18| 249m.|| 19 1 1600rd. 8800yd.; 
33. II 26400 ft. 316800 in. || 20 | 15 yd. 2 ft. 6 m. || 21 j 
33. II 6sq. yd. 2sq. ft. J 22 | 2 A. OR. 35P.|| 23 | 45 A. 6sq. Oh. 
33. II 24 I 568 P. || 25 | 961680 cu. in. || 26 | 3968 on. ft. 
33. II 21 I 440 cords || 28 | 2512 na. Q 29 | 144 yd. |j 30 j 
33. II 18 E. E. 1 qr. | 31 | 1008 qt. || 32 | 15 hhd. || 33 | 3024 pt. 
33. II 34 I 129 bar. || 35 | 1984 pt. || 36 | 32 bu. 3pk. 1 qt. 
33. II 31 j 63113856 sec. || 38 | 8 mo. 2wk. || 37. i 1 j 182630 
37. II 2 I 81539 || 3 i 110526 | 4 | 19165 || 5 | 13285 || 6 | 4148- 

I - — - — _-■- - _-- ■_ ■ — . 

37. II 901 1 1 I 395813 || 8 | 24111 || 9 | 66395 | 10 | 22099 

37. II 11 I 13566 II 12 | 833151 || 38. || 13 | 32921 || 14 | 185816 

38. II 15 I 93684 || 16 | 34289 || 11 | 243912 || 18 | 8991.546 
38. II 19 I $85,465 I 20 | $110,560 || 21 1 525.892 J 22 | $9638.495 
38. II 23 I ie223 2s. 5d. Ifar. |i 24 | 12961b." 10 oz. 2pwt. 
38. II 25 I 453 ft> 9 | 3 3 i| 26 | 2cwt. 3 qr. 81b. 8 oz. 5dr. 
IS. II 21 I 43 T. 2cwt. Oqr. lib. || 28 | 312yd. Oqr. 2na. 

38. II 29 I 251 E. E. Iqr. 3na. || 30 | 143L. 2 mi. 6 fur. 

39. II 31 I 4fur. Ird. 4yd. Oft. lin. || 32 | 322 A, 1 R. 4P. 
39. II 33 I 2224 Tun hhd. 5 gal. || 34 | 339 gal. 3 qt 
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39. II 35 I 230clial. 25 bu. 3pk. 4qt. || 36 | 820 yr. 4 mo. 5 da. 
39. II 31 I 904 da. 18 hr. Imi. j] 38 | 2T. 14cwt. Iqr. 201b. 15oz. 
39. II 39 I 23592550 || 40 | $137915940 || 41 j 88o'56 

39. II 42 I 121 mi. 4 fur. 8rd. 5 ft. || 40. || 43 | $22,009 

- ■ ■- — ^~ — — — — ■ ■ - ■ -^ 

40. II 44 I $27,740 || 45 j 2 Tun 2hhd. 29 gal. 2qt. Opt 
40. II 46 I $20308675 i| 47 | $30569853 || 48 | $29026 

40. II 49 I $8209.75 || 50 | $150106 || 51 | 29714 || 41. || 52 | $50- 

41. II 110025 1 53 I 59808512 || 54 | 2T. 4cwt. 2 qr. lib. 
41. II 55 I 205 acres. |I 56 | $75002.295 || 57 | $7425 

41. II 58 I 41b. 5oz. 6pwt. || 59 | 1053420 || 42. || 60 | 1842 yrs.. 

I - III I - 

42. II 61 I 32341 1| 62 ] $27131.23 || 63 | $28,105 || 64 | 39yd. Iqr, 

^^^— I I ■■■-■ ■■■ ...I ■■■■ ■ ■ -■■■■—■■■I ■ —■■—-^ 

42. II 65 I $180,825 || 66 | $35()68.807 || 67 j ^59 2s. 3d. 2 far. 

42. II 68 I 66585383 || 43. || 69 | $1019.10 || 70 | $33800 

43. II 71 I 380 bu. 1 pk. || 72 | $458,342 || 73 | ^257 14s. 2d. 3 far. 
43. II 74 I $6235 || 75 | 66° 50' || 76 | 10 cents. || 77 | 5860 

— I - . ' ■ 

47. II 1 I 363296 || 2 | 56579 || 3 | 733071 || 4 | 1711927 
47. II 5 I 41923288 || 6 | 7838180 || 7 | 106026 || 8 | 4391 

47. II 9 I 62786 || 10 | 198621115 || 11 | 3591757651 

48. II 12 I 4199675 || 13 | 8878778 || 14 | 99999977 || 15 | 
48. II $8443.641 || 16 | $806,384 || 17 | $4853673.758 
48. II 18 I ^14 18s. 3d. Ifar. || 19 | 3T. 8cwt. 2qr. 71b, 

I. _ ., . - 1 1 ~ 

48. II 20 I 117yd. 2qr. Ina. || 21 | 59L. Imi. 3 fur. 28 rd. 
48. II 22 I 8 Tun 1 hhd. 53 gal. 3qt. || 23 | 89 A. 2K 37 P. 

48. II 24 I 975 bu. 1 pk. 6qt. || 25 | 124 cords 58 ft. 522 in. 

, , . —i 

48. II 26 I 25 E. E. Iqr. 3na. J 27 | 79fi) 10 1 6 3 
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48. II 28 I 125 43 23 | 29 | 124 E. E. 3qr. 3 na 
48. II 30 I 96 E. F. Iqr. 1 na. \\ 31 | 12 T. llcwt. 3qr 
48. II 32 I 2cwt. 2qr. 221b. || 33 | 69 qr. 21b. 14 oz. 

48. II 34 I 1341b. 14 oz. 13 dr. || 49. || 35 | 10 A. 2R. 18 P. 

49. II 36 I 3t A. 2 R. 34 P. || 31 | 147 da. 21 hr. 56 mm 
49. II 38 I 52 hr. SOmin. 54sec. || 39 | $8759.625 jj 40 | 1836666G2 
49. II 41 I 6yr. 9mo. 3wk. Ida. || 42 j 88fi) 0^ 63 
49. II 43 I 18.20 I 44 | $39^68 || 45 j $10,626 || 46 j 
49. II iei21 17s. Od. Ifar. jj 47 | 6yr. Omo. Owk. 6 da. 91ir. 2min. 

49. II 48 I 6353870 jj 49 | 5747 || 50 | 86020 || 51 | 25712808.91 

50. II 52 I 36190 || 53 | 688021 || 54 | 107445034 || 55 | 6274 
50. II 56 I 4T. 3cwt. 2qr. 231b. jj 57 | iei9 19s. 2d. 3 far. 
50. II 58 I 2299 mi. 2 fur. 4 rd. || 59 | $199,625 || 60 | $175,875 

50. II 61 I $3.25 II 61. II 62 | 19987563 || 63 | 2899248 

51. II 64 I $73675 || 65 | 22815 | 66 | $198,625 || 67 | 
51. II 80 yr. 8 mo. Oda. 3hr. SOmin. || 68 | 655.125 

51. II 69 I 249 yr. 1 mo. 11 da. || 70 | 17877 || 71 | $7310756 

52. II 72 I 4 cwt. 1 qr. 181b. || 73 | 7398 || 74 | 2360 || 75 | $526 
52. II 76 I 6274 || 77 | $356.35 gain. | 78 | 3A. 2K 39 P. 
52. II 79 I 41 cords 5 cord ft. |i 80 | $3280.105 || 81 | $44161.987 

52. II 82 I 2yr. 8 mo. 19 da. || 53. || 83 | $14352.50 || 84 | 

53. II 30 gal. 2qt. Ipt. || 85 | 50062 || 86 1 15550 i| 87 1 12° 23' 53' 
53. II 88 I $161,175 loss. || 89 | 2271707 || 90 | 32 yd. Oqr. 2»ia 
53. II 91 I ^£950 2s. 8d. || 60. || 1 | 6776368 || 2 | 68653214 
60. II 3 I 3422454 || 4 | 1952883 || 5 | 4354224 || 6 | 102854004G 



V 
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60. II V I 24668698404 || 8 | 3329480 || 9 | 4036084764 

60. II 10 I 129844534245 || 61. || U | 810444 || 12 | 2361312 

61. II 13 I 12121422 || 14 | 5403312 || 15 |. 124409160 
61. II 16 I 1990110000 II 11 i 3165112200 || 18 | 582400000000 

1. II 19 I $104448.48 || 20 | $2501.136 || 21 | $23121.312 
61. II 22 I $11991.312 || 23 | $1019.168 [ 24 | $30180.960 
61. II 25 I $21591.440 || 26 | $38824.056 || 21 | $218819.364 
61. II 28 I $319255.968 || 29 | $9282001.666 || 30 | £S1 6s. 8d. 
61. II 31 I 24T. Icwt. 3qr. \\ 32 | 118 yd. 1ft. 3 in. 
61. II 33 I 114° 26' 15" || 34 | 56hhd. Igal. 2qt. Opt. 

61. II 35 I 598 E.F. || 62. | 1 | 865T. llcwt. 3qr. 201b. 

62. II 2 I 320 yr. 2 mo. Owk. Ida. 15 hr. 12iiiin. || 3 j 4896 
62. II 4 I 610460 ; 6104600 || 5 | 5104900 ; 51049000 
62. II 6 I 4980496000 ; 49804960000 || 1 | 9012040000 ; 
62. II 901204000000 || 8 | 14040900 ; 140409000 | 9 | 61493600 ; 
62. II 61493600000 || 10 | 129359360000 [ 11 | 13129103000000 
62. II 12 I 664163206000000 || 13 | 8199238229600000 
62. II 14 I 2526426011908695000000 || 15 | 1093689368445084- 
62. II 318111040 II 16 I 16114410611359581583131 | 11 | $61915 
62. II 18 I 3240 II 19 | 2091 || 20 | 133 yd. 3qr. 2na. 

62. 11 21 I £^ 19s. 4d. 2 far. || 22 | $1031.68 || 63. || 23 | $15 

63. II 24 I $506.88 || 25 | $6336 || 26 | $5545 || 21 i $16163832 
63. II 28 I 496 mi. Ifur. 24 rd. || 29 | $651 || 30 | $24,315 
63. II 31 I 868 miles || 32 | iH, 2 1 13 03 12gr. || 33 | 
63. II 411 bu. Ipk. Oqt. || 34 | 421816 || 64. || 35 | $84.26 
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64. II 36 I $16875.60 || 37 | 2T. 18cwt. 1 qr. 211b. jj 38 {$971.04 
64. II 89 I 461 left ; $1315 price. || 40 | $1417 || 41 1 $65962788.75 

64. II 42 I 750 II 43 | 13500 || 44 | $243.00 || 45 | 11914 

65. II 46 I $4770.755 || 47 | $61 || 48 | $672 || 49 | 286 yr. 9 mo. 
65. II 50 I 84 rd. 14 ft. || 51 | 50 j] 52 | 24 cords. || 53 | $92 gain. 

65. II 54 I 216 II 55 | $149.25 || 56 | 37816 || 57 | $34.88 

66. II 58 I 669 hhd. 40 gal. 2qt. || 59 | 13650000 || 60 | $202.50 

66. II 61 I $21,475 || 62 | $927.35 J 67. |1 63 | $18844.01 

67. II 64 I $132,935 || 65 j iei75 18s. 6d. || 72. || 1 | 6579 
72. II 2 I 36842 [ 3 | 269368 || 4 | 275155 || 5 | 7948312 
72 II 6 I 1147187 || 7 | 72331642 || 8 | £15 19s. 9d. 
72 II 9 I 4 A. OR. 33 P. || 10 | 9yd. 2qr. Ina. J 11 | $79.3445 

72. II 12 I $209,728 || 13 | $66862.18 | 73. || 14 | 15311409^1 

73. II 15 I 237132 | 16 | 177242 || 17 | 68 || 18 | 44670 
73. II 19 I 27-1-1 II 20 I $17.4512 || 21 | UM2^ || 22 | $1,125 
73. I 23 I $0,375 || 24 | $0.81 || 25 | $5.01 || 26 | $52.88 || 27 | 9 
73. II 28 I 95 II 29 I $8 1 30 I 763521 || 31 | 407294iff£ 
73. II 32 j 13195133Jfii jj 33 [ 12513920 liffif 
73. 1 34 I 269577255882i5-^Vt II 35 | 14243757748fff^ 
73. II 36 I 15395919^fi|- || 37 | 300010005V't^ 1 38 | 
73. II 131809655^^1^ || 39 | 300335575f|f^if j| 40 | 9948157- 

73. II 977^^%V II 41 I 59085714^V || 42 | 1258127Hiff 
73. |i43 I 119191753^^^^ 11 ^^ 1 HA. 3 R. 7 P. 
73. II 45 I Ida. 12 hr. 31min. 30 sec. || 46 | 35 mi. Ofur. 29 rd. 
73. II 47 I 49 gal. 3^^ qt. || 48 | 2 bu. pk. 7 qt. || 74. jj 49 | $25.25 
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74. I 50 I 2s. 4d. [ 51 | 22 mi. Ifur. 8rd. J 52 ] 316 A. IR. 35P. 
74. i 53 j $21.39t+ || 54 | 98^65 j| 55 | $11250 | 56 | U8018f|| 

74. II 51 j $4.15 B 58 j $12.50 jj 59 | 151188^*^ 
74. 1 60 J $1,625 J 61 | 365 days. || 62 | 800008 || 63 | 47 

75. j 64 I IT, 13cwt. 3qr. | 65 | 45 cu. ft. 995^ cubic inches. 

75, II 66 I 30|^| ton& J 61 | 4424^^?^ [ 68 | 59' 10"ff § 

75. Jj 69 I 5doz. | 10 | $4.50 || 11 1 ^£213 Is. 6d. I 12 | 41684^^^ 

75. II 13 I 9 II 14 I $56 | 15 | 666^08 [ 16 | 200000 

76. J 1 I 1116 I 2 I 4600 || 3 | 168525 || 4 | 16850 || 1 | 2125 

76. 1 2 I 381321 | 3 | 4413840 | 4 | 15423 ( 5 | 2614584 

76. I 6 I 280082 || 77. |j 1 I *800 J 2 | 5950 || 3 | 185000 

77. II 4 I 8380225 || 1 | 55915066J ] 2 | 49351466^ 
77. If 3 I 355850400 I 4 \ 148012400 || 1 | 1408000 
77. II 2 I 2199116000 | 3 | 242601500 J 4 | 11513500 
79. II 1 I $142 II 2 { $11 II 3 I $14 I 4 I $35 || 5 | $864 || 6 | $112 

79. 1 1 I $120 II 8 I $90 I 80. || 1 | $121,615 || 2 | $61.50 

80. II 3 I $131.88 II 4 1 $496,815 || 5 | $118.9145 \\ 81. || 1 1 $3,024 

81. II 2 I $12.8915 II 3 | $5,922 ; $6.4515 ; $9,198 || 4 | $18.22165 
81. B 5 I $136,68468f || 6 | $816,434 || 1 | $2423.09925 

81. II 8 j $839286.5315 | 82. J I | 254 g 2 | 26251x^5 

82. II 3 I 291141 H 4 | 211488^%% 1| 5 j 918 || 6 | 954 | 1 1 140848 
82. 1 8 I 2025 II 9 | 39252 || 10 | 415542 || 11 | 242112 
82. II 12 I 484344 J 13 | 951084 |I 14 | 2250 j| 15 | 48126 
82. II 16 I 16215 II 11 I 48645 J 18 | 144318 || 84. || 1 | 381 
84. 1 2 I 1548 II 3 I 532 || 4 | 804 || 5 | 15911 f 6 | 1935 
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84. n I 1809 I 8 I S216 j 85. || 1 1 1322fH 1 2 | lUOfH 

85. a 3 1 218g|H II 4 I 83253j'gV || 5 | 2459ff| |1 6 | mBj\',% 

85. n I 950Hf|^ II 86. i 1 I imUi II 2 I 146 a 3 I 91|HH§ 
S6. n 4 I 15813.2ff|n II 5 | 253^^^%% || 6 | 224TegU 

6. » 1 I 196§f I 2 I 3inf«- a 3 I 61096ff g 4 | t2Tf§-« 

86. 1 5 I 9095JI a 6 | 6992|| a ' I 6150^^ J 8 | 4019rVj 
89. J 1 I iesi lis. 6d. [| 2 I £2 9s. 5fd. J 3 '; £1 16s. lOJcL 
89. II 4 I ^594.50 5 | £4:69 53. | 6 | ^931 J 1 \ £5S1 5s. 
89. II 8 I £S2 10s. II 9 | $2.70 || 10 | $555 |1 11 | $547.50 
89. 1 12 I $3.00 H 13 I $812.25 J 14 | $24,375 J 15 | $63.4375 
89. 1 16 I $315.40 I 17 |$469.03 || 18 1^261 os. J 91. 1 3 j 10° 34' 0" ;. 

91. II 4 I 35° 11' 0" II 5 1 13° 23' 0'' B 92. 1 1 | Ihr. 2min. 8sec. p.m. 

92. 8 2 I 2 hr. 55mm. 24 sec. P.M. Q 3 [ 8hr. 12 min. a. m. 

92. II 4 I 1 hr. 2 min. 20 sec. Fast. B 93. 1 1 | 33° 55' W 

93. II 2 1 95° 48' W. ; lOhr. 17mm. 48sec. p.m. H 3 [ 23° 45' 22" W. 

93. II 4 I 120^ W. 1 5 I 156° 59' E.|| 94. |l 1 1 $128 I 2 1 2bu. Ipk 
94;f3j32 H 4 I 463684 J 5 [ 41666|^ | 6 | 57979fJJ 

94. 1 7|7moriwk.4Jd.|8|12yr.|9|6mo.0wk.5d. 14hr.40mm 

94. I 10 I 765 I 11 I $72 | 12 | $5 || 13 1 $812.25 ^ 14 | $147.9375 

95. I 15 I iei4 14s. i 16 I ^166 2s. 8d. |) 17 | 6d. I 18 | $6.95175 
95. It 19 I $8.64 I 20 [ $93 | 21 | 36 | 22 | 451b. 6oz. 14pwt 
95. I 23 I 50 g 24 I $2480 gain ; $19 per acre. | 25 | 6780 en. ft 

■■■--■■■ - - I m ■ I ^ 

95. II 26 I $773,395 | 27 | $4.2408 | 28 1 $16.7025 I 96. J 29 | 768C 

96. II 30 I lib. 7oz. 12pwt. 11 gr. | 31 1$10 || 32 j 2bu. Ipk. 7qt. 
96, 1 33 I $0.75 H 34 I 104 [j 35 | 16 t| 36 | 52 gal. 1 qt. ^ 37 j 96 
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96. II 38 I $598281 || 39 | 31680 jj 97. || 40 1 130 || 41 1 HQ^V/t 

97. II 42 I 11 hr. 4min. 32 sec. a.m. || 43 | 121° 30' 
97. II 44 I 6r 35' A's loDg. ; 9hr. 19min. p. m. B's time. 
97. II 45 I 10 cords 1 C. ft. 15cu. ft. || 46 | Icwt. 3qr. 91b. lOoz. 
97.1J41 I $164.4^5 || 48 | 282yr. 6mo. 8 da. || 49 | 
97. II 6gal. 2qt. Opt. 2gi. jj 50 | 6° 13 mi. Ifur. 34 rd. 2yd. 

97. II 51 I 1000000 II 98. || 52 j 13824 || 53 | 36100 
98.11 54 i 14 mi. 5 fur. 21 rd. 8 ft. || 55 | 10 || 56 | 36 

98. II 51 I 3 yd. Iqr. 3na. [j 58 | 33 || 59 | U209^i'^j 
98:1160 I $11.88 II 61 I lyr. 205 da. Ithr. 15min. 

98. II 62 I $10591021.60 || 99. || 63 | 25 yr. 6 mo. 16 da. 91ir. 

99. II 64 I $2478, Widow^s share ; $1239, Child^s share. || 65 | 
99. II 13068 11 66 j 101° 41'; Ihr. llmin. 8sec. p. m. 
99. II 61 I 4hr. 56min. p.m.; 26° east of New York. 
99. II 68 I 48 hr. || 69 j 4333ff-g || 100. || 10 | $2 || 11 | 46ilbs. 

100. II 12 I 14 days. || 13 | 28 bar. 6 gal. || 14 | 24 bar. 19 gal. 
100. II 15 I $85.33^ II 16 | 11|^ rolls. || 11 | 1 mi. 6 fur. 20 rd. 

100. 1 18 I 81501b. II 19 ] $18,025 || 80 j 2500 bbl. || 101. jj 81 | 

101. II 482bu. Ipk. 2qt.= 1st ; 160 bu. 3pk. Oqt. l^pt. = 2d 



101. 1 321bu. 2pk. Iqt. 0fpt.= 3d. || 82 | 40° 50' East 



101. II 35^7_o^ ij 33 I $2400 = Captain's ; $1000 = Lieutenant's 
101. II $600 = Midshipman's ; and $200 = Sailor's. || 84 | 81° 30 
101. 1 85 I 9hr. 33min. Usee. a.m. || 86 | lOhr. 54min. 16sec.A.M 

101. II 81 I 19° II 88 I 4800 yd. || 89] $1410 jj 102. || 90 | 514 

--- - ■' ,,,, — - ,-,.-■, ■---■■ — _■■__■■ — .- — ^ 

102. II 91 I 2011bu. II 92 | lyr. 338da. 22hr.J 93 | 12 = greater; 
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102. II 26 = less. || 94 | $5t = less ; $133 = greater || 95 .| 170da. 
102. II 96 I $1.18^5 li 9T | $8383J = A's ; $8620^ =B's 



102. II ^IIOS^ = C^s. II 98 I $11651.25 = 1st ; $115^6.25 = 2d 



102. II $11496.25 = 3d ; $11401.25 = 4th. || 104. || 1 | 3 x 3 



104. ||2x5; 2x2x3;2 X 1;2x2x2 x 2 
104. ||2x3x3;2x2x2x3;3x3x3;2x2xT 
104. II 2 I 2x3x5; 2x11; 2x2 X 2x2 x2 



104. ||2x2x3xS;2xl9;2x2x2x5; 3x3x5 



104. in X 1 II 105. ||3|2x5x5;2x2x2xt;2x29 



105. II 2 X2x3x5;2x2x 2x2x2x2; 2x3x11 
105. ||2x2xlT; 2x5x1; 2x2x2x3x3 



105. 


4 


1 2 X 


2 X 19 


; 2 X 3 


X 


13; 


2 


X 2 X 2 


X 2 X 5; 


105. 


12 


X 41 


; 2 X 2 


X 3 X 


"i; 


2 X 


43 


; 2 X 2 


X 2 X 11; 


105. 


12 


X 3 : 


X 3 X 5 


5 2 


X 


2 X 


5 


>: 5; 2 


X 3 X IT ; 


105. 


«2 


x2x 


2 X 13; 


5 X 5 X 


11 


; 6x 


2x 


2x2x2 


X2x2x8; 



105. 


2X2X2X59; 2x2x2x2x2x5; 2x2x11x19 


105. 


I6|5x3xt 


; 2x53; 2x2x3x3x3; 2x5x11; 


105. 


II 5 X 23 ; 


2X2X29; 8x2x2x3x5; 


105. 


5X5X5; 


5X5X5X3X3; 2x2x2x5x3x3 


105. 


1 i 2, 6, 3 


2 2, 3, t 3 1 5, 7, 3 4 2, 3, 1 5 2 


107. 1 32 2 


3| 3 14 1 4 48 5 8f 6 4f 1 1 1 8 


107. 


8 4V 9| 


6| 10 2t 11 1 9 12 1 36 108. 13 1 4 


108. 


|-'14 4 1 15 


162- 1 16 1 8 n 4n| 1 18 15 19 6210 


108. 


20 6f 21 


Hi 1 22 llj 23 41 H 110. l.j 1260 


110. 


1 2 T200 1 i 


1260 4 1008 1 5 10500 6 | 10800 

-^ . 
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110. II 7 I 540 g 8 I 420 II 9 | 336 || 10 | 1176 || 11 | 
110. II 144 rods. 16 days =; A'fi time ; 12 days = B's time 



110. JI 9 days = C's time. || 111. | 12 | $1680. 112 at $15 



1 1 1. ^1 105 at $16 ; 80 at $21 ; 70 at $24 || 13 | 210 bu. 105 bags 
1 1 1. I TO bbls, ; 30 boxes ; 14 hhds. || 14 | 60 days. A = 3 times 

111. I B = 4 times ; C = 5 times ; D = 6 times. J] 112. 2 | 18 

112. II 3 I 12 S 4 I 5 II 5 I 6 n 6 I 10 in 1 28 II 8 I -14 
114. 11 1 I 16 1 2 I 7 11 3 I 22 II 4 I 124 II 5 I 62 I 6 I 81 ;| 1 I 45 
114. j 8 I 25 II 9 I 12 II 10 I 3 II 11 1 $22 per head. 13 = A's 
114. [ No. 5 21 = B»s No. ; 29 = C's No. || 121. || 1 | \'- ; ^ 



188 



lai- II 2 1 ^; i^»- II 3 I ff ; m M M; M II 5 | W; ^ 

121. i 6 1 ft; w in I ^M -^ II 8 I M; ^Ml 1 1 ¥; -'f ; 
121- II ¥ i 2|^;l;l;f;l II 3|i;i;l;i II 4|ii; 
i2i-iH;fl; V^;¥ll5h'T>;f;f;tl|6|l;^||7||; 

121-11^; f> A; All 8m; ¥; ¥; ¥; ¥« 122-11 HA; 

122. ixV; tV; A II 2 I /t; A; t^ \\ 3 | H; ^ ; ^V; A 



122. M IH; if ; A; ife; ^\ II s I tV; tV; tV; f'g II e I A; 

12^- II ^ 5 '^5 ^J 11 '^ I ^ 5 "29 ) IsV II ^ \ "^9 1 T9J T9 J T5 

122.il 1^;/^; aV II 2 I i^ ; liV ; t*t II 3|H;M;^VV 
122. II 4 I Tp^ ; /-^^ ; -j^^Qy || 5 | yYg- ; i^] jy || 6 | ^^ ; ^'-j^g ; 

122. II tVt fl n H; f^; JIA» II 8 I tVs ; U ; t^s^ 

123. II 1 1 M; II; M II 2 I ||;|f ; e ; T¥r II 3 I HI; ill; 
123. II 14! M I T^; JH; T¥r; Ml j 5 I H; fl; I'W; IM 
I24.|i||;i D 2.1^8 3 I If; A; I; I; I r* III; il; 
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124. a i i 125. H 1 UfA g 2 I y^ I 3 I -4^ I 4 I -V:i^ a 5 I ijl^ 
125. 1 6 I X»p II 1 I J^oit I 8 I ly^ II 9 I mi^ I 10 I HV'-l 

125. i 11 I HV-^ II 1 I a^ I 2 I ^§.i^ tt 126. B 3 | i^'^ 

126.114 1 '^y» II sj^^p- II 6|'-y^' B i\'-^yp^ 

126. 8 I i^d- II 9 I ^fP II 10 I H*-* II 11 I '-Vs^ 
126. y 12 I IHVW^ U 13 1 ^M^ II 14 1 ^^ II 15 I a|i 
126. 1 16 I "^' 8 17 I H¥-^ II 18 I mp- B 19 I u^^ 

126. II 20 I mi^ I 21 I J-HF II 22 I n| II 23 I 833f 
127. 1 1 I If B 2 I 12 11 3 I 5^ II 4 I 24^gg || 5 | 9 || 6 | 56/, 

127- I 1 I 112H i 8 1 22^1^ B 9 1 S^pTtir B 10 1 Hij B H 1 14^ 

127. B 12 I 225 II 13 | igijf B 14 | 14 B 15 | STS-jij 

127. B 16 I 10731/^ B 128. B 1 II B 2 | j B 3 jj I 4 jj 

128. B 5 1 1 B 6 I ^ B 1 1 tV B 8 I -ni 9 I i B 10 I ¥ = i| 
128. Bill 4 B ^^\m B 13||i B 14 I ^ II 15 Iff! 

128. B 16 1 ^^^ II n I if B 18 1 3^ II 19 1 H B 20 1 T¥i 

128. B 21 I ,^ B 22 I tI^ B 129. B 1 I iV B 2 j ^^ j 3 | ^ 

1 29. B 4 I tV II 5 I ^ I 6 I l-ij n I 1 B 8 I 35f B 9 |l47 

r29. B 10 I 8f B 11 I A\ II 12 I ^^ B 13 I 13H B 130. || 1 Im 

1*^0 II 448 12 II O I 12 6 140 30, 5 2A || Q | 1JL4 520 330 96 
lOU. |i-^»84ll'^l210» !?TOi TJlO TfTO II *^ I 120 » 120; 120J IT 

\'m II 4 I li?. 21 2 0. 12 54 11 ^ I 47 25 5 4_P 2fiO 378 ||A|090 
« OU. II t. I 24) Ylf 24» 24» "ST II ^ I fiTTO f G30' G^TO' T30 l| " I iTS 

i-^o-im Ph'^z^iuw 8 1 II, ih n. w II 9 1 v¥rii"v¥ 
i3o; 1 Vo" II 10 1 ¥. ¥ II 11 1 w. w n 12 1 wT^w^ 
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130. 


P SJ 1 1^5 TSy TT» 12 2 ii, nji, 21 3 1 2o> 20> 20 


130. 


4 190 15 132 5 18_6 25 220 A 32 35^ 580 150 
* TS f 18» 18 *^ 30 » 30> 30 " 40> 40» 40 > 40 


130. 


^ 42 64 204 99 Q 36 7 32 28i|Q 36 33 38 
* TSf TSi T2> TS ^ TS' 42» T?» 47 (1 ^ 44> 44' 44» 


130. 


1 22 in 150 310 54 265 1 0O 1 63 96 70 
H 44 ^^ 60 > 60 » 60» 60 *<^** ^ *168» Tel' TS^ 


132. 


1 O 15 18 32 Q 88 10 9 4{ il 129 106 7 
1 ^ 42» 4T' 42 ^ 37' 32» 3 2 11 * S4 f 24 » 74 


132. 


1 P; 254 12 7 a 642 9 10 >J lOS 136 3 
1 ^ ^^y tof ^15 ^ 66' 66' 6^ » 42' T7' 47 


132. 


8 W' II' H' H 9 j%% T%, ^v 10 3^B, V¥' 


132. 


II 1 11. W' VoS n 12 H, W' H 1 13 V¥' 


132. 


V2^ H' ^ 134. II 1 1 120 far. || 2 1666f lb. 


134. 


3 1840 min. 4 j 3240grs. 5 ^rd. 6 ^^^ yd. 



134. I 1 I „^5W° 1 8 I jif^ cord. I 9 I 8s. 9d. ; 9s. 4d. 

— ■ ..r ■ ■ 

134. I 10| 6fur. 8rd. 4yd. 2ft. Sin. ; 6fiir. 34 rd. 1yd. 1ft. Sfin 



134. 


11 


3i? rH 1 vd 9 ft fi in II 1 9. 1 (ruin II 1 .^ l 


oo lU. X yu. ia it. V> lil* 11 X^ H A A If Uill. H J.O 7 7 7^ 


134. 


14 


1 iffi 1 ifnii- 2 £e* 3 1 f§M 


135. J 


4 


m 5 fM 6 If II 7 IH 8 T^ 9 S's 


135.1 


10 


9^/ff ; 136. D 2 f, ^, if, Jg 1 3 1 T¥ff, ;^^, H, il 


137. 


11 


mi 2 3^ 3 2|} 4 l^^gV 5 4H 6 4f9 


137. 1 


7 


23*0^ 1 8 9f| 1 9 15IIJ 10 1 U^\ 11 26H 


137. 


12 


IOtYtt 13 4|f 14 6tSV 15 6f| | 16 IS^^ 


137. 


17 


18^ 18 895»T 19 212^ 20 16i^||2l &o^^ 


137. 


22 


1 lOOJg 23 89if 24 1 34 7}i bushels; $4171 J g 



139. I 1 I U^in. II 2 I 2 da. 14 hr. 30min. || 3 | Icwt. 1 qr. 

19 
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139. I 191b. 4Joz. II 4 I 2oz. lOpwt. 12 gr. || 5 | 9 cwt. 1 qr, 
139. i 51b. 8f oz. II 6 | 20 bu. 1 pk. 5f qt. || 1 | 3 hhd. 37 gaL 
139. II 3 qt. Opt. IfgH. || 8 | 65 da. 2 hr. 47niin. 30 sec. 
139. II 9 I 2K 20 P. 11 sq.ft. 58^sq. in. || 10 | Tin. || 11 | 
139. j 13s. lOfd. j 12 1 1 fur. 2 ft. 9 m. || 13 | 222 da. 1 hr. 24miii 
139^11 14 I Toz. Tpwt. 23 gr. j 15 | 5 s. 16° 16' 40i^V 
139. I 16 I 1yd. Oqr. 2|na. || 17 | 1 C- ft. lieu. ft. 466|cu.m. 

139. II 18 I 2C. 4 0. ft. 2ca. ft. [ 19 | 3 yd. 2qr. Ofna. 

140. 1 20 I 3 A. 2R. 33^ P. 1 21 | 11 cwt. 3qr. 211b, 11 oz. l^dr. 

140. II 22 I 3fur. Ord. 2ft. Gin. || 141. | 1 I f | 2 | ^ || 3 h*^ 

141. a 4 Iff II 5 I JV i 6 I A in I Tk i 8 I 35H II 9 I ^ 
141. i 10 I ^ II 11 I 24^^^ . II 12 I l^h II 13 I i 1 14 I 3A 

141. a 15 I 7f II 16 I 14f i n I j^ II 18 I 3f i 19 I 9^ II 20 | 6f | 
14L I 21 I 8| a 22 I H II 23 I 172 | 142. M 24 | $| || 25 | 18H 

142. II 26 I 18i| II 27 | 33/^ 1| 28 | 22,^ || 29 | l,% || 30 | $18| 
142. a 2 I Tfy II 3 1 3,^0 II 4 I ^ 1 5 Uf^ i 143. || 2 | 2^V 
143.13 I 76i a M ^3fi a 5 I 6ff || 6 | 182,«^o 
144. I 1 I 9oz. 7pwt. 12 gr. J 2 | 7 cwt. Iqr. 241b. 8oz. 
144. I 3 I 29 gal. 3f qt. || 4 | 1 mi. Ifur. 16rd. || 5 | Is. 3d. 
144. II 6 I 38' 34f' || 7 | 563 A. OR. 35|P. H 8 | 10 cwt. Iqr. 
144. I 221b. 9i?.oz. || 9 | lib. 8oz. 16pwt. 16 gr. || 10 j 

— ■'■■■ , ^ 

144. B 2cords2C.ft. 4cu. ft.||ll|5Jin. II 12|4| 33 2© 4gr 
144. 11 13 I lA. IR. 17P. 31|sq. yd. J 14 | Ipwt. 18Jgr 
146. II 1 I 3f II 2 I Ijg II 8 I 7^ H 4 I ll^V j 5 | 16 || 6 pO 
146. 1 t M4 J 8 I 1584 || 9 | 608^ | 10 | 5987f | 11 | 4536 
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146. II 12 I 5405 I 13 | 6975 || 14 | 11725 | 15 | 3f || 16 | 12? 
146. II 17 I 63 II 18 I 178| || 19 | U^f || 20 | 19^- || 21 | U 
146. i 22 I /^ II 23 I jy I 24 I ^% || 25 | 14 || 26 j 18 || 27 | 130^ 
146. i 28 I ^ II 29 I 14 || 30 | 6316^ || 31 | ^^ || 32 j 0^ 
146. II 33 I 4 II 34 I A II 35 I 2f I 86 I 20-11 3t I If || 38 | jf 

146. II 39 I 2^ n 40 I 5| l| 41 | 14f || 42 | $| || 147. j 43 | llj 

147. II 44 I 22^ i 45 | S^V || 46 | 14f j 47 | 7f^ || 48 | 8^^ 
147. II 49 I 55 cents. | 50 j 34^ || 51 | 43^ || 52 | 325 J 53 |f 

147. II 54 I T-V II 55 I $1 II 56 I ^ || 57 | 20f |j 58 | 12^ | 59 | Sj 

148. II 60 I ^ II 61 I 120 A. = A's share ; 80 A. = B's share ; 

148. II 20 A. = C's share. || 149. || 1 | j | 2 | ^ || 3 | ^ 

149. I 4 Ufy i 5 I ^V I 6 I 7| I 7 I 36 I 8 U II 9 I 2f 
149. II 10 I IH II 11 I HI II 12 I ItI^ II 13 I I II 14 I 6^^ 
149. II 15 I 1662^ II 16 | 1363 || 17 | | || 18 | |f || 19 | IH 
149. I 20 I 2^^ II 21 I 9^ II 22 | 48^ || 23 | j*^ j 24 | l/^y 
149. 1 25 I Tk II 26 I Ml 27 I ^ j 28|tV | 29 | ^f^ || 30 |t|s 
149. I 31 I 40 [I 32 I 1120 || 33 | Ij- ] 34 1^ II 35 I Ml 
149. II 36 I m II 37 I HI I 38 I H || 39 | 825^ || 40 | 4193tV 
149. i 41 I 16046^ II 42 I g- II 43 I jy II 44 I i i 45 I 22| 

149. i 46 I 68||f M 47 I 3^ || 48 jl} || 49 I H II 50 | 72^3, 

150. II 51 I 5ilbs. II 52 I l^yds. I 53 m [ 54 | 4 || 55 | j^ 
150. i 56 I 3/y II 57 I 1^ II 58 I 6 i 59 I f n 60 I 21 || 61 | 27| 

150. II 62 I U^V i 63 I ^V a 64 I j^ n 65 I JV i 151. 8 66 | $5} 

151. a 67 I 19H P 68 I 14| a 69 I $1 i 70 I IH ini I 13^ 
161. II 72 I 108t!V 1113 I f II 74 I 4 fl 75 I 24^ || 76 | 1^ || 77 1 10^ 
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151. g 78 MM '79 I 6 MO I 13| 1 81 I ^ I 82 I 6096 

151. a 83 I HtV II 152. II 1 I lA- II 2 I if! II 3 I 2|f n 4 I lOQ 

152. 8 5 I H I 6 U i 1 I li II 8 I 35 B 9 Iff a 1 10 I 2t D 11 1 

152. I 53| f 12| ^ i 153. || 1 1 15 || 2 |n| || 3 1 1^ I 4 | 42^^ 
53. I 5 I ^^fr I 6 I aei^g i 7 I 15 11 8 I 16HI 9 I 8bn. l|pk. 

153. 1 10 I 1 mL 2 for. 16 rd. || 11 | 4 mi. 7 fur. 19 rd. 3yd. Ofift. 
153. II 12 I 20J II 13 I 14 g 14 I 20fi g 15 j 2700 = A's share ; 

153. g 2800 = B's share ; 800 = C's share. || 154. J 16 | 40 

154. B 17 I JE7 17s. 5d 0|far. || 18 | 24 = John's ; 32 = James' 

— _ _^ _^ ■ 

164. I 19 I 285f II 20 | A, 80 ; B, 24 ; C, 30 ; D, 40 ; 66 rem. 
154. 11 21 I 467§ II 22 | $2^^ selling price ; $^\ = 1st one's gain; 
154. II $^V = 2d one's gain. || 23 | 257^ .|| 24 | 7^ || 25 | 
154. II n24J = A's ; 1231f =r B's || 26 | 165 || 156. |1 1 | Tft. 2' 
156. II 2 I 5 ft. 2' &' II 3 I 21ft. 4' 11'' 4"' || 4 | 5 ft. 7' 
156.15 I 3' 3'' 2'" II 6 | 2 ft. T' 3" || r| 15 ft. 4' 10" 4'" 
156. II 8 I 3 ft. 6' 5" 5'" || 9 | 81 ft. 10' V i'" \\ 10 ] 183 ft. 5' 6" 2"' 
156. II 11 I 223 ft. 8' 4" 9''' || 12 | 87 ft. 2' 7" 9'" 6"" 
156. II 13 I 317 ft. irO'' 4''' II 14 | 543 ft. 6' 3" 2'" sum ; 
156. II |107 ft. 8' 9'' 2''' diff. || 160. || 1 | 41cu. ft. 3' 10" 
160. II 2 I 43 sq. ft. 6' 6" || 3 | 82 sq. ft. 9' 4" || 4 1 347 sq. ft. 10' 3' 
160. II 5 I 554 sq. ft. 7' 8" 8'" 3"" || 6 | 2917 sq. ft. 0' 0'' V' i'" 
160. II 7 I 194 sq.ft. 4' 3" ^'" \\ 8 | 39 sq.ft. 11' 2'' 3" 

K ■ ■ ! — ■■ ■■■■!■ ■ I !■ I , I — ■^^..^^-.^■^ ■■ I ■■ ■■ , I, , !■■■■■■■ ■■— ■^^■■^^»^»^»^.— ^1^ 

160. II 9 I 296 sq.ft. 10' 6" || 10 | 96 sq. yd. 2 sq.ft. 8' 3* 

160. II 11 I 3150 sq.ft. || 12 | 327Jsq. yd. || 13 | 21 sq. ft 

— - I ■ ■ ■ . . I ' 

161. I 14 I $26.40 II 15 I 10 A. IK 25 P. J 16 j 3119sq.ft. 6' ^ 
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161. II 17 I 99 II 18 I $208.011 1| 19 | 89 cu. ft. 3' || 20 | $18.49 J 
161. II 21 I 604CU. ft. II 22 | lljf cords || 23 | 24124ff 

161. II 24 I 41958 || 25 | 19419 cu. ft. 9' || 26 | 849 cu. ft. 8' 8" 
161. II 27 I $15,403+ I 28 | 275^ cu. yd. || 162. jj 29 | $19,803 



1 63. !| 1 



4ft. 7' II 2 I 5ft. 3' 3" [I 3 | 48ft. 6' | 4 | 8ft. 1 



163. 1 5 



12ft. 6' II 6 I 37ft. 3' II 7 I 1ft. 7' || 8 | 8ft. 



163. II 9 



6 ft. 6' 3tj^" II 167. II 1 I .06 II 2 I 1.7 | 3 j .005 



167. II 4 



.27 II 5 I .047 II 6 I 6.41 || 7 | 7.008 |1 8 | 9.05 || 9 1 11.50 



167. II 10 



44.7 II 1 I 27.4 II 2 | 36.015 || 3 | 99.0027 || 4 | .320 



167. II 5 



200.000320 II 6 | .3600 || 7 | 5.000003 |i 8 | 40.0000009 



167. II 9 



.4900 II 10 I 59.0067 || 11 | .0469 || 12 ] 79.000415 



167. II 13 



67.0227 II 14 I 105.0000095 | 15 | 40.204000 



168. II 1 



$37,265 II 2 I $17,005 || 3 | $215.08 || 4 | $275,005 



168. II 5 



.008 I 6 I $15,069 II 7 | $27,182 || 8 | $3,059 



171. II 1 



1306.1805 II 2 I 528.697893 || 3 | 159.37 || 4 | 1.5415 



ni.'ii 5 



446.0924 II 6 | 27.2087 f 7 | 88.76257 || 8 | 71.01 
171. 1 9 1 1835.599 || 10 | 397.547 || 11 1 31.02464 || 12 | 90.210129 
171. II 13 I 204.0278277 || 14 | 400.33269960 || 15 | .1008879 

171. I 16 I $85.463 | 172. 1| 17 | $1065.19 || 18 | 3.8896 

172. II 19 I $427,835 || 20 | $19,215 || 21 | $670,975 || 22 | $30,286 

172. ( 23 I $328,202 || 24 | $248,011 | 25 | $134,634 

173. II 1 I 875.0033 || 2 | 368.5631 || 3 | 7141.51354 j 4 | 51.722 
173. II 5 I 2.7696 || 6| 1571.85 [ 7 | .6946 || 8 p. 89575 

173. II 9 I 603.925 || 10 | 1379.25922 || 174. || 11 | 99.706 

174. II 12 I 17.949 || 13 | .699993 || 14 | 328.9992 || 15 | .999 
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174. II 16 I 6314.9 [ 11 | 365.001495 | 18 I 20.9942 
174. II 19 I 260.3608953 || 20 | 10.030181 || 21 | 2.0294 
174. I 22 I 999.999 || 23 | 2499.75 || 24 | 103.015 J 25 | .4232 
174. II 26 I 171.925 1| 27 | $82,625 || 28 | $26.60 | 29 | 126.84194 

174. i 30 I $761.18 II 175. || 1 | .796875 || 2 | 2.6387 

175. II 3 1 .0000500 || 4 1 1.50050 [ 5 1 26.99178 || 6 1 10376.283913 

175. I 7 I 165235.5195 || 176. || 8 j .0206211250 || 9 '| 28033.797- 

176. I 099 II 10 I 175.26788356 || 11 | .000432045770 
176. 1 12 I 216.94165850 || 13 | .000000000294 || 14 | 18616.74 
176. II 15 I 933.8253150762 || 16 |.00715248 || 17 | .608785264 
176. II 18 I .02860992 || 19 | 2.435141056 || 20 | 1296 
176. 1 21 I 312.5 1 22 | .375 | 23 | .0036 || 24 | 148.28125 
176. II 25 I 12.13035 || 26 | $24.0625 || 27 | $3192.005625 

176. II 28 I $210.03125 || 29 | $708.901875 || 30 | $2.06525 gain. 

177. II 1 I 4796.4 ; 47964 || 2 | 69472.9 ; 694.729 I 3 j 415300.; 
177. I! 4153. II 4 I 2704 ; 27040. || 5 | 129072. ; 1290.72 || 6 | 
177. II 871000.; 8710. | 7 1 140100. ; 1401. || 179. J 2 | 258.13007 

179. II 3 I 162.525 || 4 | 2757.89785 || 5 | 3566163 | ISO. || 1 j 2.22 

180. 11 2 I 8.522 II 3 | 33.331 || 4 | 1.0001 || 5 \ 12420.5 || 6 | .005 
180. i 7 I 4.25 II 8 I .007 || 9 | .075 || !o | 1.27 || 11 | .015 
ISO. II 12 I 17.008 II 13 I 25.05068 ; 250.5068 ; 2505.068 ; 
ISO. II 25050.68 ; 250506.8 || 14 | 48.65961 ; 4865.961 
180. II 48659.61 ; 486596.1 ; 4865961. || 15 | 41.622 ; 416.22 



ISO. II 4162.2; 41622.; 416220.; 4162200. || 16 | 254.7347748 
/SO. I 25473.47748 ; 254734.7748; 2547347.748; 25473477.48 
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180. 11 2541347T4.8 || IT | .1395646+ || 18 | 1918.515 + 

181. II 19 I .004735 || 20 1 1U.412 || 21 1 69.7125 || 22 | 1.36832+ 
181. II 23 I 12976.816+ || 24 | .004958+ || 25 | 6.165 
181. 1 26 I $9,875 || 27 | $2.15 | 28 j $.62 || 29 | 18 || 30 j 8 
181. II 31 I 14 II 32 I 55.5 || 33 f 269 acres ; $13573.204 cost 
181. II $50,458 average price. || 34 | $7631.8855 share of eldest ; 

181. II $5723.914125 share of others. || 182. || 2 | 10970 

182. II 3 I 60200 II 4 | 1000 || 5 | 100 || 6 | 10 ; 100 ; 1000 ; 

182. II 30 ; 20 ; 2000 ; 12 ; 1200 ; 500000 j] 183. i 3 | 8.311 + 

183. 1 4 I 1.563+ j 5 | 1.16049+ j 6 | 16.11902 + 

184. II 1 I 31.69274 ; 3.169274 jj 2 | 57.13562 ; 571.3562 



184. II 5713.562 || 3 | .675 ; .0675 ; .0000675 || 4 | .049 ; .0049 



184. 1.00049 II 5 I .030467 ; .0030467 ; .00030467 || 6 | .004741 
184. II .0004741 ; .00004741 || 7 | .497 ; .0497 ; .00497 

186. II 1 I 79.1188 II 2 | 35.2843 || 3 | 11.5834036 || 4 | 3202.8870 

187. II 1 I .25 ; .5 ; .75 || 2 | .8 ; .875 ; .3125 || 3 | .375 ; .04 
187. II 4 I .015625 ; .2666f || 5 | .125; .003 || 6 | .25714 + ; 
187. II .44117+ II 7 I .23903+ || 8 | .07157+ || 9 | .4375; 
187.1.078125 II 10 | .00448 || 11 | .536; .372 || 12 | .9 
187. II 13 I .73333J || 14 |. 48375 || 15 | .51282+ |1 16 | .5375 ; 

_ _■■■ -■ - — _..- - — 

187. II .005606+ II 17 | .16666+ || 18 | 1.5555f || 19 | .15909^^^ 
187. II 20 I $100.80 II 21 | $17.85 || 22 | 30.6111^ j] 23 | 2.91662 

187. II 24 I 2.8412+ || 188. || 1 | j; f || 2 | j; ||| 3 | ^Vo ; ^U 

188. II 4 I ^^H; mh W^lUiW^lrh II ^1 -^6^0- II 8 I il 
188. II 9 I J II 10 I f II 189. II 1 I .0546875 || 2 | .325 || 3 | 3.9375 
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189. i 4 I .375 II 5 | 71.15113+ || 6 | .6625 | 1 \ .15375 
189.18 i .1225 1 9 | .26175 || 10 | 100511+ B 1^ I -^^ 
189. II 12 1.91111+ II 13 I .875 | 14 | .01587+ || 15 [ .71299+ 
189. II 16 I .2325 | 17 |. 972916+ || 18 | .48125 || 19 | .55 
189. II 20 I .001617+ II 21 | .25625 || 22 | .063 || 23 | .104164 
189. II 24 1.00994318+ || 25 | .791666+ || 26 | .3375 | 27 | .3125 
189. II 28 I .040909 1 29 | .01875 || 30 | .020265+ 

189. II 31 1 .19672+ || 32 | .34895+ || 33 | .01537+ || 34 | .005 

190. II 1 I 2qr. 171b. 4oz. || 2 | Ihhd. 13gal. 3.44 qts, 
190. II 3 I 16s. 7d. 2.99 far. || 4 | 2 gal. 1 qt. || 5| 
190. i Iwk. 4 da. 23 hr. 59mm. 56.54+ sec. I| 6 | 8P. 

190. II 7 I 6cwt. 3qr. || 8 | Ihhd. 47 gal. 1 qt. || 9 | 20 gal. 1 qt. 

191. II 10 I 10 oz. 18pwt. 15.99+ gr. || 11 | 3qrs. 1.5 na. 
191. II 12 I 1yd. 2 ft. 11.9+ in. || 13 | 24P. 23sq. yd. 5sq. ft. 
191. II 82.4832 sq.in. || 14 | 32 mi. 1 fur. 14 rd. 4 yd. 2 ft. 9.408 in. 
191. II 15 I 2ft. 7.5in. || 16 | 45 13 13 9.6+gr. 
191. II 17 I 3R. IP. 13.31 sq. yd. || 18 | 9 sheets. J 19 | 111b. 
191. II 20 I 7d. 2 far. || 21 | IR. 14 P. || 22 | 286da. 17hr 
191. If 18min. 36sec. || 193. || 1 | .06 || 2 | .08125 | 3 | .034375 
193. 1 4 I .01328125 || 5 | .0171875 || 6 | .034 || 7 | .028 

193. II 8 I .024219375 || 194. || 1 | .71428571+ || 2 | .2666+ 

194. II 3 I .4545+ || 4 | .3888+ || 196. || 3 j f ; ^ ; j^ ; ff ; A 
196. II ^ I j%) A; I II 197. II 4 I ^', 7fff ; ^2^; 37|J 



197 II 22 3. _7 5 4 3.4 || 5 j 3^4 . 2JL1 . _7_ . 412 56 . 163 . 4L 
"^'•||330>U9999 II *^ I 45>495JT5> ^TGGJ 7 T6 5 00 7 QO 

198. II 2 I .1875^0' II 3 | .0^0344827586206896551724137931' 
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198. II 4 I .^09156^; .^592'; .5^3' \\ 200. || 2 | 2.4^181818'; 

200. 1 .5^925926'; .008^49n33' || 3 1 165.16^416416' ; .04^040404' 
200.1.03^117117' II 4 I .6^333333'; .4^151515'; 1.1^511511 

201. II 2 1 95.2^829641' || 3 [ 69.14^203112' || 4 j 55.6^209180431503' 

201. I 5 I 41.3^163490' || 6 | 416.2^542816' || 202. j| 2 | 45.1^55' 

202. II 3 |. 2.9^951' || 4 | 5.09^0 || 5 | .65^310016280901'' 
202. II 6 1 4.31^4' II 1 1 4.619^525' II 8 1 1.0923^1' || 9 | 1.3462^931' 
202. II 2 I 5.53180^5' || 3 1 1.093^086' || 4 1 1.64irr j] 5 1 1.1183^39' 
202. II 6 I 1.4110^031' II 1 I 6.r656' [ 8 | 11.^^068135402' 

202. II 9 I .81654468350' || 203. || 2 | 13.510413^961038' 

203. II 3 I 35.024^0' || 4 | 1.119^54' || 5 | 26.l83r428511' 
203. II 6 I 3.r45' I 1 I 3.^8235294111641058' || 8 | 1.2^6' 
203. II 9 I 15.48^423' 



205.il 2i_i \\^\yL_i_=, 

205. ir '39~1 + 1 _^ 21 1 + 1 ^^. 
205.11 1+i ^ 1 + 1 "^, 

205. II i!_L_.^i ,1 5 1 ^_l_-ii+L_i - s 

205. ir ' 65~1 + 1 Il^l85~l + 1^'^ 9 + 1-^ 
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* 

4 
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1 + 1~* s H- 

1+1-^ _ s 
1 + !-"_„ 
1 + r" 


1"^ 

2 + 1-** ,s 
1 + 1=" 
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-2 6 
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109 1 
-5 ' 450~4+r 


__ 7 




205.11 




2 + 1 -3 7 + 1 29 ^ 




205. 
205. 






1 + 1"' U 

s + i--*" 


1+1 " „ 

3+1 -T^^ 


.\^ 


205. (/5V + 




= ^^\ ^ris. 


J+i 


16) 



454 



ANSWKKS. 



208.82 i V=.4 II 3 I V = 5 B i I ^8^ = 1 II 5 | fiO ^ 
208. B 20 r= 3 I 6 1 f^« = 2 j 1 \ |^|^ =1^^^ 3§^ 
208.||8|i = J II 9|T'5 = i II 10lii = i II 11!H«-I 



208. 1 12 


i* ^l;i3 f|u ill 15 iflie A n t'i 


208. 1 


112 cwt. 2 5 tons. || 209. B 3 | 60 4 | 6 j 5 / 


209. 1 6 


32 n 1 28 8 165 || 211. || 1 x = bO 2 | ar =27 


209. g 3 


a;=9l4 a; = | 5 38 ^6 56 Jl 12 |8 40 


213. 1 1 


a; = 21 215. | 1 330 2 | 90 || 3 504 | 4 j 2.08 


215. II 5 


875 216. 1 6 1 99 B 7 2762^ i 8 | 20 9 122.85 



216. II 10 I 1400 II 11 I 16485 || 12 | 121.875 || 13 j $27 
216. II 14 I ^oz. II 15 I 3533.936 || 16 | 86.62 || 17 j ^£39679 IDs. 

216. II 18 I 9 ||19| 8|rd.|| 20 | 160 yds. || 21 | 7J || 217. || 22 | 10 

217. II 23 I 920 II 24 | 54 || 25 | 39.375 || 26 | 382.85 || 27 | 63 
217. II 28 I $.036 II 29 | $7080.48 || 30 | $1,925 || 31 | 2.10 



217. II 32 I 52.50 || 33 



36 



49 



II 34 I 7200 II 35 | $37,909+ 



217. 11 36 I 225 || 37 | 20 || 218. || 38 | 54 || 39 | 12 1 40 | 6 
218.11 41 1 160 II 42 I 40.47 || 43|10yr. || 44 | 5^ || 451132.589+ 

218. II 46 I 112^ II 47 | 18.66f || 48 | 56.355 || 49 | 106f || 50 | 40 

218. 1 51 I 112.86 II 52 | 18090 || 219. i| 53 | 21 gal. || 54 | 

219. II 2142 to A ; 1125 to B || 55 | .625 1 56 | 6f || 57 | $15.8f|['J^| 



219. II 58 I 168 lbs. II 59 | 93f || 60 | 552 || 61 | 17444 

219. II 62 I 6hr. 32min. 433-^ sec. I 63 [ 140 || 220. || 64 |. IJda 

220. II 65 I 22ida. || 66 | 45 || 67 | 13^^ || 68 | 204- || 69 | }0^ 
220. II 70 I 13J II 71 I 810 || 72 | 6 || 73 | 101u\ 40 min. 36:^scc 
220. II 74 I 16^ times. || 222.. || 1 | 16^ || 2 | 7200 || 3 | 187^ 



li' 
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222. II 4 I 12 8 5 I 10 II 6 I 921 1| 223. 1 | 36 || 8 | 292.5 || 9 1 156 

223. II 10 I 9600 II 11 I 50 || 12 | 13f || 13 | 85nf || 14 | 3hr. 

223. 8 15 I $471.04 || 16 | 3f| || 224. || IT | 180 || 18 | 13-1- in. 

224. II 19 i 14f II 20 I T^ || 21 | 97^ || 22 | 32 || 23 | 32 || 24 1 132 
226. II 2 I $1000, A's; $1200, B's ; $800, C's || 3 1 1714.284-, A's 
226. II 285.7 If, B's J 4 | $4030, A's ; $3980, B's ; $3980, C's 
226. II $4010, D's II 5 | 100, A's ; 140, B's ; 200, C's || 6 | 

226. II $3333^, 1st ; $3000, 2d ; $3000, 3d ; $2666f, 4th 

227. II T I $3000, widow's ; $1500, son's | 8 | $12961.50, A's ; 
227. 1 $15737.25, B's ; $10802.26, C's ; $1833, D's gain. 
227. II 9 I $450, A's ; $600, B's ; $750, C's || 10 | 4242.60, A s 
227. II Stock; 1697, A's gain : 5939.50, B's stock ; 2375.80 B's 
227. II gain: 6788, C's stock ; 2715.20, C's gain. || 11 | 237.75, 
227. II A's ; 181.0625, B's ; 125.4375, C's ; 70, D's. || 12 | 
227.1187.831+ A's; 65;064- B's; 48.795, C's; 68.313, 

227. II D's. II 13 I 2553, A's ; 3401.70, B's ; 1405.30, C's. 

228. II 14 I 15063f, B's ; 9586J, A's. || 15 | 1015.33J, the first ; 
228. II 1623.00, the second ; 2030.66f , the third. || 2 | 16.38, A's ; 

228. II 36.10, B's ; 18.72, C's. || 229.. || 3 | $7 || 4 | 6577.23|f J, 

229. II A's ; 1822.1^^, B's. | 5 | 288, A's ; 270, B's ; 240, C's. 

229. II 6 I 280, D's ; 168, C's. |j 7 | 2648.86y*;r» ^'s ; 2901.1337x, 
229. II B's ; 1850, C's. i| 8 | $800, B's stock ; 15 mo., C's tune. 
231. II 1 I 50.24 II 2 I 114.78 || 3 | 1.1875 || 4 | 2.839375 
231. II 5 I 1.002 II 6 I 12 || 7 | 90 || 8 | 16.74 || 9 | 47.725 
231. II 10 I 27.54 II 11 I 300.365 || 12 | 15.75 1| 13 | 160 



m^^mmimmia^^ 
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231. I U I 478.125 | 15 | 4344.35 | 16 | 2625 | 17 | 5144.625 
231. I 18 I 12500 I 19 | 3867.01875 [ 20 | 15000 | 21 | 22.95 

231. 1 22 I 43.20 | 23 | 65 | 24 j 742.85 || 25 | 205 

232. I 1 I 20 I 2 I 12i I 3 I 7i II 4 I 13f II 5 I 25 J 6 I 871 
^32. II T I 5711 8 I f ^^ 1 9 I ^Vg || 10 j 33J J 11 | 37J || 12 | u] 

233. II 13 I 87i I 14 I 80 I 15 I 70 [ 16 I 66|- | 17 j 160 
233. I 2 I 1900 g 3 I 700 B 4 I 400 I 5 I 15000 g 6 | 142| 

233. I 7 I 1.9^ 1 8 I 90 J 9 | 7800 || 10 | 4392 || 11 | 20800 

234. J 1 I 388.1188 || 2 | 9000 || 3 | 550 [4 | 756 || 5 | 30.123+ 

235. II 6 I 740 II 7 I 37777.77J J 8 | 5400 || 9 | 4 jj 10 | 5425 

235. II 1 I 160 II 236. || 2 | 750 || 3 | 950 || 4 | 30000 || 5 | 13500 

236. II 6 I 50000 | 7 | 5000 || 8 | 2600 || 237. 1 1 | 33.75 

237. II 2 I 27.411. || 3 | 236.25 || 4 | 6.15/^ || 5 | $.695 per bushel 

238. 1 6 I 8766 || 7 | $.56 || 8 | 915.75 || 9 | 733:20 
238. II 10 I 11765.31^ || 11 | 444 ^ j 12 | 1970.7 75 || 13 | 2cts. 

238. II 14 I 18860 || 15 | l^Vog^ieT^O^ents. || 239. fl 17 | 13.20 

239. II 18 I $.96 II 19 | $18.03 || 20 | $.66 || 21 | $1.80 || 22 ( IS'lo 
239. II 23 I 25 % || 24 | Neither. || 25 | 80 % || 26 | 25 V. 

239. 1 27 I 160.34375 gain ; 4f Vo || 240. I 28 | $1041.159084 

240. If 29 I 25 Vo on gold ; 20 •/• on paper, jj 30 | 1612.901? 
240. II 31 I 14980 || 32 | 10562.50 || 33 | 20000 || 34 | 260000 

240. II 35 I IJVo II 36 I $426 || 37 | $400 || 38 j 170 

241. II 39 I 548.80 || 40 | 350, 1st; 525, 2d ; 70, gain. || 41 | 
241. II 42 I 4375 || 43 | 45 % || 44 | 25.65 lost. || 45 | 3450, cosr, 
241. 1 5«/o loss. J 46 I 40 V( || 47 | lOf •/« || 48 | 339, cost,- 508.50 
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242. j 1 I 188.50, com. ; 1351.50 paid over. || 2 | 40.T7, com. ; 

242. II 1359 laid out. || 3 | 34.8315 | 4 j 164.53125 

243. II 5 I 96.33; 5831.61 |j 6 | 163.80, com. ; 4340.10, cost. 
243, II 1 I 115.391 II 8 | 6835.283 [ 9 | 935 || 10 | 420.922 
243. II 11 I $10 II 12 I 2511.36 || 13 | 39.1815, charges ; 1261.062r 

243. II trans, || 244. || 14 1 11164.105+ ; 235.295+ | 15 1 15 tons 

244. I 16 I 63.625, com. ; 4544.642 + bu. || 11 | 158bbls. , 
244. II $2412.66 || 18 | 183.0601+ ; 3.6612+ | 19 | 2^ Vc 

244. D 20 I 2^V"/» 1 21 I 8f Vo J 22 | llJVo J 246. || 1 | 43.815 
246. 1 2 I 60.9815 I| 3 | 224.91 || 4 | 360.2832 || 5 | 413.844 
246. I 6 I 1312.50 j] 1 | 283.8438 || 8 | 422.8916 1 9 | 1112.90 
246. 1 10 I 265.2345 || 11 | 1893.15 || 12 | 313.2495 || 13 | 135 
246. I 14 I 1016.016 | 15 | 120.80 || 16 | 5196 || 11 | 20.909 
246. 1 18 I 26.313 || 19 | 458.88 || 20 1 1919.5013^ || 21 1 5618.15 
246. J 22 I 628.416^ || 23 | 64.0625 j 24 | 151.65625 
249. 1 2 I 42.24325 || 3 | 420.253125 | 4 | 213 || 5 | 181.25 
249. J 6 I 11.0415 I 1 I 132.1101+ || 8 | 26.9586+ || 9| 
249. I 416.1613+ || lo' j 1334.2181+ || 11 | 120.0693 + 
249. I 12 I 40.0968 || 13 | 81.6118+ || 14 | 162 || 15 | 221.266 
249. 1 16 I 389.2466 j 11 | 135.3114 jj 18 | 42.9404 + 

249. II 19 I 84.6855 jj 20 | 55.6685+ | 21 | 32.666| 

250. II 22 I 8590.8333^ | 23 | 36 |j 24 | 93.1843+ I 25 
250. 1 160.4408+ || 26 j 12.963+ [ 21 | 82.036+ J 28 | 10.964 
250. II 29 I 819.46103+ f 30 | 801.169 || 31 | 933.1513+ 

.250.132 I 499.339+ || 33 | 140.6444+ || 34 j 5085 



-!T" 
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S51. I 35 I 403.858 | 36 | 9337.50 || 1 | 394.325625 || 2 | 691986 

251. n 3 I 3339.G13 g 252. | 4 | 823.902+ || 5 | 4640.532+ 

252. I 6 1 1976.6305+ || 2 1 £i5 8s. Ijd. || 253. || 3 | ;£45 12s. 4d.+ 

253. g 4 I iei54 Ts. Od. 2far. J 5 | £1133 10s. 9id. | 6| 
253. D iS199 6s. 3|d. n I M 16s. 5d. [| 255. || 2 | 5359.3664+ 

255. I 3 I 8925.5443 | 4 | 1127.041 || 5 | 190.758 } 256. | 6 | 

256. I 156.20+ I 257. | 2 | 3976.782| | 3 | 439.80 | 4 | 6234.76 

257. I 5 i 30000 J 6 | 952.576+ | 7 | 7% | 8 | 10% J 9 | SJ^ 

258. I 10 I 12|% tl 11 I 2yr. 6mo. J 12 | 16yr. 8mo. 

258. I 13 I 5yr.4mo. || 14 | 1 yr. 6 mo. 20 da. | 15 | 7500 

259. J 2 I 25.3575 [ 3 | 291.7215 J 4 | 57.3048 I 5 | 73.0154 + 
259. I 6 I 83.20 || 7 | $845.8376+ || 8 | $48165.9388+ | 9 | 
259. 1 114523.55509+ H 260. |i 1 | 562.50 \\ 2 | 184.499+ 
261. 1 3 I 21 I 4 I 5000 [ 5 | 1902.587+ J 6 | 236.438 = dis.; 
261. [ 2763.562 pres. value. || 7 | 1379.6123+ | 8 | 3538.0835+ 
261. I cash value; 388.0835+ gain. |[ 9 j 9890.23864+ 
261. H 10 I .00414+ at7Jcts. || 11 [ 13.33^ | 12 | 2369.2611, 
261. I cash value ; 61.9883, diff. | 265. | 1 | 6.15 J 2 | 7.65 



265. g 3 



23.2913 dis.; 476.708 pres. value. || 4 | 1225.3555 



265. II 5 



4.375 I 6 I 82.5916 gain. || 7 | 11.785 || 8 j 15.4044 



265. II 9 



981.21 [ 10 I 474.375 || 266. i| 2 | 296.50 | 3 | 697.20 



266. 4 



1041.666f II 5 I 3522.092 || 268. |1 2 | 387.. || 3 | 90 



268. II 4 



2559.06, A's.; 3210.6375, B's. || 5 | 153 J 2 | 5320 



2CS. II 3 



666 II 4 I 17455.50 || 269. || 5 | 59110 || 6 | 2131^ 



269. I 7 



7999.6875 \[ 8 ( 213500 I 9 | 307 § 2 j 3529.411+ 
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270. I 3 I 56 II 4 I 4000 || 6 | 1235.142+ || 6 | 8000 

270. II 1 I 10432.432+ || 2 | 8Vo || 271. || 3 | SVe || 4 | 8"/o 

271. II 5 I SVo.Jl 272. || 2 | 20% || a | 41|% || 4 | 12^% premium. 

272. II 2 I 1 Vo best. | 3 | 8 % best. || 4 | 166.66f || 274. || 1 
274. II 5168.59 || 2 | 158.40 ; 23T.60 || 3 | 252 ; 126 || 4 | 300 
274. 1 5 I 89.55 || 6 | 47.811- || 1 | 1252.12^ i| 8 | 163.80 

274. I 9 I 16481.25 || 10 | 5^% || 275. || 11 | If Vo || 12 | 4^% 

275. I 13 I 24000 f 14 | 9020 || 15 | 127.4625 || 16 | 298.2546 

w^v^v^^ I - ■ - - — -... ■■ I _ _ _ _ 

277. 1 1 I 121.72 II 2 | 232.50 || 3 | 262.50 || 4 | 20 || 5 | 98.20 
277. I 6 I 120 I 7 I 9101.635 || 278. || 1 | 411.15 || 2 | 757.908 

279. II 3 I 1227.395 ] 280. 1 1 | 7051.63415 || 2 | 9049.53795 

280. II 3 I 23058.6765 || 281. || 4 | 2195.95 || 5 | 2159.613+ 
^82. i 1 I H"/' II 2 I 37901125 || 283. 1 3 | 1^% ; 82.25, A's tax ; 
283. 1156.9075, B's tax. §4 | f % ; 15.50 | 5 | 5820 || 6 | 

283. II 22236.197 ] 7 f 4656.05, whole tax ; 5 mills on $1 ; $27 ; 
£83. 1 6.8775, G's tax ; 12.78, ffstax. J 284. || 8 1 1^ cts. on$l ; 

284. II 112.50 ; 18. | 9 | 7.40 ; 9.225 || 285. || 1 | 12mo. || 2 | 9 

285. 1 3 I 8|mo. | 4 | 7mo. 3da. || 5 | 6}mo. || 6 | 6mo. 6da. 

286. i 7 I 26^ da., or July 28th. 1 287. || 2 | 28^«^V» ^r April 

287. I 29th, Eq;.time of purchase ; Dec. 29th, Eq. time of paym/t, 
587. a 3 I 78^ da., or Oct. 18th. || 288. || 4 | t6^eV3¥8' da., ^r 

288. B July 13th. || 5 | 21y|7, or 21 days. || 2 j 9f mo. 

_^ ^ . . .. * 

2«9. II 3 I 5|.mo. || 2 | 25mo. || 3 |"5f mo. || 4 | 421 da., from 

289. II Jan. 1st ; or on Feb. 26d, next year. || 5 | July 8th, 1857. 
291. II 2 I 1.58 int. balance ; $700.58 cash balance. || 292. || 3 | 
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292. II $46.20 int. balance ; $403.80 cash balance. || 4 | $.70 int. 

292. II balance; $620.70 cash balance. || 293. || 1 j 109 da. from 

293. II April 2d,orDec.l4,1860.|| 294. || 2 | 2449.T6 balance; 

294. II April 9th. || 3 | July 13th. || 295. || 1 | $.50 || 2 | $.66 
2136. II 3 I $.49 II 4 | $1.00 || 5 | 75° || 6 j 19 || 1 \ l.lo; 
296- II 8 I $.30 loss. || 298. || 1 ] lib. at 8cts. ; 1 lb. at lOcts.; 

298. II 31b. at 14cts. || 2 | 1 lb. of each. || 299. || 3 j 1 calf, 

299. II 2 cows, 1 ox, 1 colt. || 4 j 3 gallons. | 300. 1 1 | 20 lb. of 

300. II each || 2 | 75 lb. of each. || 3 | 36 gal. at 7s. ; 24 gal. at 
300. II 7s. 6d. and 9s. 6d. ; 12 gal. at 9s. || 4 | 10 at $2, and 15 at 
300. i $1 II 5 I 25 lb. at 5 and 7 ; 100 lb. at 1^ ; 37^ at 9^ ; and 

300. i 50 at 10 I 301. || l.| 221b. of each. || 2 | 9 gal. water, 

301. II 401 gal. at $2.50, and 13igal. at $3.00 || 3 | 12 sheep, 16 
301. II lambs, 12 calves. || 4 | 8 at $6, 8 at $7, 4 at $19 
301. II 5 I 90 gal. at 4s., and 10 gal. each at 6s., 8s.y and 10s. 

^' ■■- ■■ ^— ^»^^^— ^■^.^IM^^.^^—^M^M^^ I. ^.^■^i^p^^^^^^^^^^^^^.M^^M^B^^^^— ■^^.^^^^^^^^^^^^^^^^^i^^^^^— ^^^■^^M^^^^^^^^M^M^,^M^^^^^^»^^— 

301. II 6 I 6 vests, 12 pants, 6 coats. || 7 | 30 at 15, 4 each of 20, 
301. II 22, and 24 || 8 | 10 at ^, 15 at $1, 10 at $5 
304. II 3 I $260.9932 || 4 | 713.37 || 5 | 6T. 14cwt. 1 qr. 16.681b. 

~^ - - - ----- 

304. II 6 I 6T. 13cwt. 2qr. 41b. ; $308.4774 || 7 | 792.612 

305. II 8 I 1196.343+ || 9 | 255.835+ || 10 | 4.09+ [ 11 j 
305. II 398.1199 || 12 | 466.27875 || 13 1 1101.24 gain ; 14 cts., price 

305. II 14 I 7936.50 || 15 1 820.4625 || 16 | 423.36 || 17 | 251.453-f 

306. II 18 I 1457.75 || 19 | 22.605 cwt., tare ; $68.5856 duU 

307. II 1 I 225t-% tons. || 2 | 4384|- tons. || 3 | 729/^ tons. 
307. I 4 I 1006.57+ tons. || 316. || 1 | 8591.975 || 2 | 8637.16875 
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316. 1 3 I 9111636 || 4 |'9970 || 5| $15006.305 || 6 | 9801.9299-f 

317. II 2 I 176204.4729+ || 318. || 3 | £14014 Hs l^d. 

318. II 4 I 6005.368+ || 5 | 807.874+ || 6 | 9096.806 + 

319. II 2 I 7 Vo premium. || 3 | 12286.06 || 4 | 84597 francs 66 
319. II centimes. || 1 | 6657.693 || 2 | 1250.52 ; 3% nearly below 
319. II par. || 321. || 2 | 5761.31+ florins. || 3 | 9962,219+ 

322. II 4 I 3495.839+ Sp. doll. || 323. || 1 | 16 || 2 | 225 

323. |3 I 20164 || 4 | 214369 || 5| 1795600 || 6 | 605.16 
323. I 7 I .276676 1 8 | 9.765625 || 9 | .00274576 || 10 | -f-^ 
323. II 11 I If II 12 I If II 13 1 \m II 1^ I mU II 15 I 58.140625 
323. II 16 I 250t^\ || 17 | 51030.81 || 18 | 216 || 19 | 13824 
323. II 20 I 1953125 || 21 | 2515456 || 22 | 20736 || 23 j 59049 
323. II 24 I 76.765625 || 25 | 10.4976 || 26 j .0184528125 
323. II 27 I f§H II 28 | ^H || 29 | ^^ || 30 | 57yVA 
323. II 31 1 ff Hlf II 32 I 14886.936 1 33 | .000244140625 
323. 1 34 I 2893640.625 || 327. || 3 | 7 || 4 | 12 || 5 | 15 || 6 | 48 
327. II 7 I 89.409+ 1 8 | 2505 || 9 | 137.84+ | 10 | 1663.8677 + 
327. II 11 1 191.713+ II 12 | 1000 || 13 | 311.011+ || 14 1 173.853+ 
329. II 4 I f II 5 I ^ II 6 I .14 || 7 | 2.5 || 8 | 16.7 jj 9 | .453 |[ 10| 
329. II .93+ II 111.9682+ 1 12 1. 1581+ || 13 ( ^51 = 2^. Ans. 

329. II 14 I V'/I994 = .89409+ Ans. || 15 | ^12221 = .4 7 14+ Aris 
329. II 16 I .779+ || 17 | .149 || 18 | 5.01 || 19 | 14.01c 



329. II 20 I 1.2247+^ || 21 | ff || 22 | f || 23 | .2828+ || 24 
329. II 11.618+ II 25 | .885+ || 26 | 75.15 || 27 | 400.06 
331. II 1 I 343 II 2 I 221 || 3 1 21^^ || 4 | 60 rd. wide ; 180 rd. long. 
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331. II 5 I 40 rows ; 80 trees in a row ; 10 A. K 29 P. 168f sq. 

331. II ft. area. || 6 | 15 ft. || 332. || 1 | 135 || 8 | 94.708+ 

332. II 9 I 53.33^ ft. || 10 | 8.66+ ft. || 11 | 825.8 mi. || 12 | $100 

332. 113 I 75 II 14 I 28.28+ ft. I 333. | 15 | 6 in. jj 16 | 

333. II 11.041+ rd. || 11 | 4.405+ in., 1st man's share; 
333. I 5.139+ in., 2d man's share ; 13.856+ in., 3d man's share. 



336 II 1 



12 I 2 I 49 II 3 I 36 II 4 I 241 II 5 I 119 || 6 | 364 



336. 1 1 



439 II 8 I 3012 1 337. || 1 | 2.028+ | 2 | 12.0016+ 



337. II 3 



.232+ II 4 I 21.0002+ || 5 | .129+ || 6 | .015 



337. 1 1 



.188+ II 8 I 4.339+ II 1 I i II 2 | H 3 | 3^ 1 4 j 4i 



337. II 5 



f II 6 1 T^ in I fi II 8 I M II 9 I 1.981+ i 10 I 3.83+ 



338. II 1 



21 ft. II 2 I 19 ft. long ; 2166 sq. ft. area. | 3 | 36 ft., 
338. 1 length of side. || 4 | 8.51+ ft. || 5 | 9.11+ ft., length; 
338. II 19.54+ ft., height. || 6 | 10.125 cu. ft. H 1 | 45cts. per yd.; 
338. II 2025 yd. [ 9 | 641b. || 10 | 8 ft., length of side. || 11 j 8 

338. II 12 I $1331 I 13 | 12 in. long ; 6 in. wide ; 1 in. thick. 

339. II 14 I 24 ft. long ; 20 ft. wide ; 9 ft. deep. || 15 j 20 ft. 
339. I 16 I .54+ in., 1st woman's share; .69+ in., 2d womaB's 



339. I shdre ; .99+ in., 3d woman's share ; 3.11+ in., 4th 
339. II woman's share. || 340. || 1 | 89 || 2 | $80 i 341. || 3 j $396 
$1550 II 5 I 11|rd. II 6 | 201ft. || 342. || 1 | 5 miles. 



341. II 4 



342. II 2 



343. II 1 



343. II 4 



344. 1 2 



$2 II 3 I f inches. || 4 | 15, 18, 21, 24, 21, 30, 33 



2130 II 2 I 226 last term ; $64.96 whole. || 3 | 191imL 



lOmi. Ifur. 21rd. l^yd. || 344. || 1 j 5551 



13 da. ; 312 m. || 3 | 6 || 346. || 1 | 1 | 2 j 3125000 
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346. 1 3 I ^V 1 4 I $100000000000 J 5 ] $3200 || 6 | $54000 

346. 8 7 I $327.68 || 8 | $595,508 || 347. |1 1 | 118081 | 2 i 2044 

347. Jl 3 j 11184810 J 4 | $42949672.95 || 348. I 5 | 93824 9- 
m 1 922-f ships. II 355. ] 16 j $4.4954 || 359. || 22 | 4166.40 

359. J 23 I 9| II 24 | 36 ft J 25 | 1770 || 360. I 26 j 2^| 

360. J 27 \ 4.33^ || 28 j 100 J 29 j 5500 yd. |I 30 | 117 || 31 | 693 
360. i 32 j llcts. H 33 | $56 || 34 j $5600 ]| 35 | 7^0^. | 36 | 

360. J $43 I 37 I $246.75 gain. | 361. | 38 15 hr. 27min. 16y*ysec. 

361. I 39 'I 40 II 40 I 10 J 41 | 36 days. || 42 j l^f 
361. 1 43 1 60 = 1st part ; 100 = 2d part ; 140 = 3d part ; 
36 L I 180 = 4th part, H 44 | 16f in. | 45 | 2yVmo. || 46 | $2.20 

361. B 47 I $12 II 48 | $1.20 fl 362. H 49 | 78.652+ discount. 

— ■ - ■ ■ ' ' I I ■ ■■! Ill ■»» ■ ■ — ■■■■-■ W — f.11 — I ■ ■- 111 I ■ I ^— ^^ ■ — M ^ 

362. 1 5t) I $129.60 | 51 ] $19,375 most advantageous on time. 

362. J 52 I 292.823 gain { 53 | 122.70 = A's share ; 163.60 = 
362. 1 B's share ; 196.32 =± C's share. ]| 54 | $2317.15 = A's ; 
362. 1 $1853.72 = B's ; $2317.15 = C's ; $2780.58 == D's. 
362. I 55 \ $95.10 = A's ; $95.10 = B's ; $133.14 = C's ; 

362. B 152.16 = D's. J 56 | 7|oz. 1| 57 ] 8f da. || 58 | 17 times. 

- - — — - _ ^ ^ 

363. 11 59 I 4]^f da. J 60 J 5 mo. 24 da. ] 61 J 68 da. | 62 1 126 gal 

, j^ » 

363. { 63 I $172.78 k)ss on stocks. | 64 | $3312.417+ I 65 | $42.60 
364. 1 66 I 4 yd. || 67 | 140 mUes. J 68 | $2, the 1st ; $6, the 

364. II second. ] 69 | 100 || 70 | $3825 || 71 | $144 gain by bor- 
384. II rowing. | 72 | $36000 j| 73 | 41.183+ J 365. || 74 i The 
365. 1 second, 10 days after the 3d ; the 1st, 8 days after the 

365. II 2d, or 18 days after the 3d. J 75 | $6890 J 76 | 100 A., 
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365. 1 1st Co. ; 88 A., 2d Co. > $7 per acre. ] 7T | Uda., or 
365. 1 March 16th. || 18 | 512 slabs ; $302.22f | 19 [ 350, A's ; 
365. [ 210, C's ; 297.50, B's ; 115, IVs ; 122.50, E's. J 80 | 12 
365. I 81 I 5hr. 20min. p.m. [j 82 | $0.66| | 83 | 24 chickens 

365. I and 36 turkeys, g 366. || 84 | 8 days. I 85 | 1191.50, 1st, 

366. II 2151, 2d ; 2616.50, 3d. jj 86 I $640 stock, and $120 gain 
366. I 2d. ; $960 stock, and $180 gain, 1st. || 87 | 49.945-f- ft. 
366. 1 88 I f wk. (I 89 I llf hr. ; 134^ miles. | 90 | 533^, A's ; 

366. I 888f, B's ; 111J, C's. || 91 | 36^ days, [j 367. || 92 ( 

367. I 84485.006+ ft. || 93 | $206.06+ in favor of 1st invest 

- , , _ - - ■ " 

3674 94 I 23599680 cu. yd. J 95 | 4646.363+ || 96 | 
367. II $1555.011+, 1st; 4354.111+, 2d; 4304.663+, 3d; 
367. 1 5781.263+, 4th ; 4004.338+, 5th. J 97 | 2160 

367. II 98 I $564, A's ; $423, B's. J 368. || 99 | $31 J 100 | 8hr. 

368. II 101 I $30 com. dif. ; $2460 cost. H 102 | $14467.505 
368. [ 103 I 97^ lb. | 104 | f ct.,cost; |ct. sold for ; ^ct., 



368. B gain on each; 80 eggs sold. | . 105 [ 84 years old. 

369. 1 106 I 942.48+ cubic feet. H 107 | 155 A. 3R. 38.72 P. 
369. II 108 I $365,837+ || 109 | 6^ hours. | 110, | 5 inches 
369. II lilt $4006.54+ || 371. J 2 |36A. |f 3| 5A. IR. 15P. ||4 
371.11 135A.|372.||1|437A. 2R.34.32+P. ||2|291A.2R16P 
372. I 3 I 35 A. OR. 25P. J 4 | 20A. || 5 | 40A. || 6 | 15A. 
372. 1 1 i 24 A. IR. 8P. [| 8 [ 26 A. 3R. 20 P. 5sq. yd. 
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372. 


9 


120 feet. 


373. 2 [ 21A. OR. 39.824 P. 3 


373. 


921.875 sq.ft. 


4 704.125 sq. yd. 5 | 60A. 


3R. 12.8 P. 


373. 


6 


270 A. IR. 


24P. 374. 2 584.3376 


3 125.664 


374. 


4 


1 179.0712 


1 50 2 7418 3 


4360.835 + 


•74. 


.1 


113.0976 


2 19.635 3 153.9384 


375. 4 I 


J 75. 


1.069+. 5 


20 A. OR. 16.9984 P. | ] 


L 113.076 


375. 


2 


615.7536 


3 4071.5136 4 196996571.722104 sq. mi. 


376. 


2 


268.0832 ; 


3 2144.6656 cu. in. 4 


259992792- 


376. 


082.6374908 


5 .9047808 cu. ft. | 377. 1 


9100 sq.ft. 


377. 


2 


1440 sq. ft. 


1 2 1 110592 cu. in. 3 


42f cu. ft. 


377. 


4 


1 315|4 gal. 


1 5 13820 cu.ft.\| 378. 


1 2513.28 


378. 


2 


233.33 J sq. 


ft. 3 2827.44 sq. in, 4 < 

• 


6283.2 sq. ft. 


3J9. 


2 


1 36442.56 


3 . 13571.712 4 


1 9650.9952 


379. 


5 


7363.125 


2 4380 11 3 2484 


4 5620 


380. 


5 


5760 I 


6 14400 1 7 1 1800 . 2 


9160.9056 


380. 


|3 


8659.035 II 


4 2827.44 j 382. jj 2 32.4938 inches. 


382. 


i3 


28.2574 in. 


1 383. 1 1 197.45.9+ gal. 


wine. 2 


383. 


136.9209+ gallons wine; 112.7583+ gallons beer. 


383. 


3 
3 


148.3772+ 
501b. 4 


gal. wine. 385. | 1 | 40 lb. 


1 2 251b. 


385. 


201b. 5 401b. 6 lin.; l^i 


in.; 2 in.; 4 in. 


386. 


1 *7 


64 lb. 8 


1501b. 388. i 1 601b. 


1 2 401b. 


388. 


3 


25 lb. 1 


^ft 389. 2 l^ft. 


1 1 401b. 


389. 


2 


100 lb. 


3 601b. 390. 1 576 


1 2 2250 


390. 


II 3 


1066f 4 


3000 391. 1 1 2592001b. ! 


2 1 1.47+ lb. 


392. 1 3 


1 U5+lb. 11 


4 1.2 in. J 393. 1 1 369f J 


ft.; 2316ft. 
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394. 1 2 I 3618f ft. ; 482ift. || 3 |223||^ft.|| 4 | 2^860. nearly. 
394. II 5 I 1608^ ft. space ; 321f velocity. || 6 | 2ini. 4984yf^ft. 

394. 1 7 I 164.69i|| 8 | 100.52^^^*- II ^ I 391^^ ft.; 4{|| sec. 
.94. 1 10 I 160f ft. = velocity ; 402^»^ft. || 11 | 197^^ ft 
:94. II 12 |77i||sec. || 13 | 1 904 j-V^ ft. = height ; 10|7§ = 

9 4. II time of ascent. || 14 | 94/^ sec. j 15 | 1447.5 
.>95. II 16 I 61.24 sec. || 17 | 14.28+ sec. J 18 | 16050iif ft. 

395. II 19 I 12 sec; 2316ft. || 396. |I 1 | 8.857 [ 2 | 38}ff cu. ft. 
397. II 3 I .980 II 4 I 2 ft. 11.388 in. || 5 | 190 T. 709 lb. | 6 | 2.75 
397. II 7 I 7.234-f || 8 | .786 || 9 | .875 || 10 | 1771b. 5oz. 

397. II 11 I 1.^03 II 398. I 1 I 3.49 qt. [ 2 j 37.5 || 3 | 2.46 gr. 

398. II 4 I Jl = .5319. 
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Tins BCBXBB eml>r9ee8 abpa:t Three Hundred Yolumes of Standard Edneational 
Works, oompoBing tke most complete «ad nidfomdy merttorioiu coUectiop of text- 
books ever pt^lHisked \}j a single Arm. 

Thx -Sebes is complete^ covering every variely and .'grade 'oftMiienee and literature, 
&oni the Primer whifih giddes the limping tongoe of 13ie infant, to the nbstrnse and 
difficult *' West Point Course."* 

ToB fSfmm is wiiformly^KSceUenL Each volume, among so many, maintains its 
•own rtandard of merit, and assists, in its place, io round the perfect whole. 

Thb Sicbiss is knoum andfiopidarlyused in tvery wcHxminf the United StaUs^ and 
by every does 9/ eiUziSTiSy representing all shades of potttical opinion and religious be- 
tiel la proof of this, it Is only necessary to name <he foBewing popular workj^ with 
wbidh every one is familiar, and which fairly represent tlie whole : 



PARKER & WATSON'S RoadBrs, ^ec. 
OAVIES* Coarse of Mathematics; 
WILLARD*S Cottrse of History. 
PECK'S GANOT'S NatvntI P^losoilhy. 
STEELE'S 14 Weeks 4n «Bch Science. 
JARVIS" Physiology and Health. 
WOOD'S Text-BooJcs in Botany. 
SMITH'S Orthography and Etymology* 
BOYD'S Course in English Literature. 



MOWTEITH^ «e McN^lLLVS Grog's. 
CLARK'S Diagram English Grammar. 
" P., ^, & S.'s" System of Penmanship. 
ANDREWS & STODDARD'S Utin. 
CROSBY'S Greek Senes. 
WORMAN'S German Series. 
PUJOL'S French Class-Book. 
ROOT'S (GEO. iF.) Sch, Music-Books. 
MANSFIELD'S Political Manual. 



TH£ SCHOOL-TEACHER'S UBRARY. Twenty-fivo Volumes. 

Who would ^ow more of {his anrfvafed Series should oonsdt for details, 

a, TME MEJSCJRIPTIVE CATJLZOGTTE— free ^ Teachers; others, 6 cents. 
:?. THE IZZVSTItATEn EJ^UCJiTIOXAJL JBI7JDX1?2T»'— Periodical 

<n^n of the Pubfishers. FuU of iastniGtion for Teachers. Subscription, 20 

<eents. Sample Aree. 

TEAMS OF EXAMINATWNv — We propose to sujiiAy any teaclier who desires to 
examine text-books, wiUi a view to iiKtrodtusUon, ifttpproved^ with sample copies, on 
3'eceipt of oxe-half the price annexed (in Catalogue), and the books will be sent by 
2)iail or express without expense to the j;>ur(^8ec. Books marked thus (*) are ex- 
•cepted from thisoifer. 

TERMS QF WTJUIOQGTTOII.—^The PubUdien are prepared to make special and 
very favorable terms for first introducHon of any of the National Sxbixs, and will 
f umifih tile reduced tn^dudtorypriee-Uat to teadiers whose application presents evL 
denee of good fatfh. 

TeACHEBs desiring to kwuM. themselves of «ny t>f iSbeprMlegeB of the profewUm^ ii 
flftot known <to the Publishers, should mention the name of one or more of their Trus> 
tees (x Patrons, as |tedge of good faitibi. 

Fer furtiier infomunU^nf 4X4ldre99 the JPubUshera* 
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MATHEMATICS. 



t^ A1TTW1' UT ATTAM AT I^AHIft 



ARITHMETIC 

Primary Arithmetic 

Intelieotoftl Arithmetic . . • . 
Elements of Written Arithmetic 

Practical Arithmet'uo 

Key tc Practical Arithmetic . . 

5. Davlet' University Arithmetic 

Key to University Arithmetic . 



f. Davies' 

2. Davies' 

3. Daviee' 

4. Davies' 



% 25 

45 

60 

1 00 

♦1 00 

1 40 

*1 40 



i. DavIes^ 
2. Davies' 

* 

8. Davies' 



t. Davies' 

2. Davies' 

3. Davies' 

4. Davies' 



1. Davies' 

2. Davies' 

3. Davies' 



ALGEBRA. 

New Elementary Algebra 1 55 

Key to Elementary Algebra *1 25 

University Algebra 1 60 

Key to University Algebra *1 60 

Bcurdcn's Algebra 2 25 

Key to Bourdon'e Algebra ''^25 

GEOMETRY. 

Elementary Gecmetry and Trigonometry 1 40 

Legendre's Gecmetry 2 25 

Analytical Gecmetry and Calculus . ^ 2 50 
Descriptive Gecmetry 2 75 

MENSURATION. 

Practical Mathematics and Mensuration 1 40 

Surveying and Navigaticn 2 50 

Shades, Shadows, and Perspective . . 3 75 



SLATE Sk 



65 

1 10 

155 



140 
1 75 
245 



1 55 

2 45 

2 70 

3 00 



1 55 

2 70 
400 



MATHEMATICAL SCIENCE. 

Davies' Grammar of Arithmetic .* 50 

Davies' Outlines of Mathematical Science *1 CO 

Davies' Logic and Utility of Mathematics .*1 50 

Davies ^ Peck's Dictionary of Mathematics , t , • ,^3 50 
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2%e National Series of Standard SchootSooki* 

DAVIES' NATIONAL COUESE of MATHEMATICS. 

ITS RECORD. 

In claiming for this series the first place among American tezt*b<x>ks, of whatever 
•lass, the Publishers appeal to the magnificent record which its volames hare earned 
during the thirty-fioe years of Dr. Charles Davies* mathematical labors. The unre- 
mitting exertions of a life-time have placed the ynodem series on the same proud emi- 
nence among competitors that each of its predecessors has succcBsively enjoyed in a 
course of constantly improved editions, now rounded to their perfect fruition — for it 
^ems indeed that this science is susceptible of no further demonstration. 

During the period aUuded to, many authors and editors in this department have 
started into public notice, and by borrowing idea,s and processes original with Dr. 
J>avies, have enjoyed a brief popularity, but are now almost unknown. Many of the 
series of to-day, buOfc upon a similar basis, and described as ** modem books,'* are 
destined to a similar fate ; while the most far-seeing eye will find it difficult to fix the 
time, on the basis of any data afforded by their past history, when these books will 
cease to increase and prosper, and fix a still firmer hold on the affection of every 
educated American. ~ 

One cause of this unparalleled popularity is found in the fact that the enterprise of 
the author did not cease with the original completion of his books. Always a practi- 
cal teacher, he has incorporated in his text-books from time to time the advantages 
of every improvement in methods of teaching, and every advance in science. During 
all the years in which he has been laboring^ he constantly submitted his own theories 
and those of others to the practical test of the class-room — approving, rejecting, or 
modifying them as the experience thus obtained might suggest. In this way he has 
been able to produce an almost perfect series of class-books, in which every depart- 
ment of mathematics has received minute and exhaustive attention. 

Nor has hie yet retired from the field. Still in the prime of life, and enjoying a ripe 
experience which no other living mathematician or teacher can emulate, his pen is 
ever ready to carry on the good work, as the progress of science may demand. Wit- 
ness his recent exposition of the " Metric System," which received the official en- 
dorsement of Ck>ngress, by its Committee on Uniform Weights and Measures. 

Davibs* Ststsm is thb acenowledoed National Sxakdabd ros ths Ukized 
Statss, for the following reasons : — 

1st It is the basis of instruction in the great national schools at West Point and 
Annapolis. ^ 

2d. It has received the quasi endorsement of the National Congress. 

Sd. It is exclusively used in the public schools of the National CapitaL 

4th. The officials of the Government use it as authority in all cases involving mathe- 
matical questions. 

5th. Our great soldiers and sailors commanding the national armies and navies 
were educated in this system. So have been a majority of eminent scientists in tliia 
country. All these refer to " Davies" as authority. 

6th. A larger number of American citizens have received their education from thia 
tiian from any other series. 

Tth. The series has a larger circulation throaghout the whole eoantry than 
other, being 9ssten9iv<}ly \m4, in pwy ^taU in th^ JJnIxm, 
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MATHEMATICS-Continued. 

ARITHMETICAL EXAMPLES. 

Reuck's Examples in Denominate Numbers % ^ 
fteuck's Examples in Arithmetic i 00 

These Tolames differ firom the ortinaryarithmette in their pecnllartr 
vructieal character. They are composed mainly of examples, and afbra 
uie most severe and thorough discipline for the mind. While a book 
^which should contain a complete treatise of theory and practice woald IxB 
too cumbersome for erery.day use, the insufficiency of |mwtfe«I ezamplea 
has been a aonroe of complaint 

HI&HER MATHEMATICS. 

Church's Elements of Calculus 2 50 

Church's Analytical Geometry 2 50 

Church's Descriptive Geometry, with Shades, 

Shadows, and Perspective 4 00 

These yolnmes constitute the ** West Point Course** in fheir sevwtl 

departments. 

Courtenay's Elements of Calculus . • . . 3 oo 

A irork especially pepular at the Soutii. 

Hackley's Trigonometry 3 00 

with applications to navigation and surveying, nautical and praetiesl 
geometry and geodesy, and logarithn^ trigonometricaJ, and nautleel 
taUes. 

SLATED ARITHMETICS. 

The Publishers have the pleasure to announce that thev have perfected 
arrangements with the proprietor of Jocelyn's patent for Slated Books, whereby 
che *' National Series of School Books ^* will eojoy the exclusive use of this 
remarkable and valuable invention. It consists of the applicaUon of an artificially 
Blated surface to the inner cover of a book, with flap of the same opening outwardi 
eo that students may refer to the book and use the slate at one and the same time, 
and as though the slate were detached. When folded up, the slate preserves 
examples and ''memoranda tiU needed. The material used is as durable as the 
stone date. The additional cost of books thus improved is trifling. 

THE METRIC SYSTEM. 

Eesolution of the Committee of the House of Representatives on a ** Uniform 

System of Coinage, Weights, and Measures.** 

00 U Resolved, That Professor Charles Davies, LL.D., of the State of New Yorl^ 
be requested to confer with superintendents of public instruction, and teachers oi 
ochools, and others interested in a reform of the present incongruous system, and 
by lectures and addresses, to promote its general introduction and use. . 

The official version of the Metric System, as prepared by Dr. Davies, may be found 

in the Written, Practical, and University Arithmetics of the Mathenftttcal 8erieS| aai 

ts also pnUifhed separately, price postpaid. Jive cmti^ 
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Davies* National Course of Mathematics. 

TBBTIMONIAIiS. 

J^Vom L. Yak BoKKXUEir, SialA Superintendent PubUe InatrtteHon^ JSfarpland. 

The series of Arithmetics edited by Prof. Davles, and published by your firm, bATt 
been used for many yoars in tl^e schools of sereral eountieSf and the dty of Baltimoro, 
and have been approved by teachers and oommissionerB. 

Under the law of 1860, establishing a uniform system of Free Public Schools, fheif 
Arithmetics irere unanimously adopted by the Btate Board of Education, after a ears* 
tal examination, and are now used in all the Public Schools of Maryland. 

These facts evidence the high opinion entertained by the School AnthoritiieB of Hbm 
value of the series theoretically and practically. 

From HosACOB Wkbsteb, PreHdent of the College of Jfew York. 

The undersigned has examined, with care and thought, several volumes of DeMtif 
Mathematics, and is of the opinion that, as a whole, it is the most complete and be«l 
•ourae for Academic and Collegiate instrnctdon with which he is acquainted. 

JFrom David N. Camp, State Superintendent qf Common Schools^ Connecticut, 

I have examined Davles* Series of Arithmetics with some care. The language is 
elear and precise ; each principle is thoroughly analyzed, and the whole so arranged 
as to facilitate the work of instruction. Having observed the satis/action and succesi 
with which the different books have been used by eminent teachers, it gives me pleas- 
ore to commend them to others. 

JFrom J. O. Wilson, Chairman Committee on Teeot-JBookSf WatMngtant J), O, 
I consider Davies^ Arithmetics decidedly superior to any other series, and in this 
opinion I am sustained, I believe, by the entire Board of Education and Corps of 
Teachers in this dty, where they have been used for several yean past; 

From JoHir L. Caxpbbix, Profeeeor cf MatAematics^ Wabash College, Indiana. 

A proper combination of abstract reasoning and practical illustration is the chief 
excellence in Prof. Davies^ Mathematical works. I prefer his Arithmetics, Algebras, 
Geometry, and Trigonometry to all others now in use, and cordially recommend them 
to all who desire the advancement of sound learning. 

From Majox J. H. WHrrcLXSET, Government Inspector of Military Schocis, 

Be assured I regard the works of Professor Davles, with which I am acquainted, at 
by far the best text*books in print on the subjects which they treat. I shall certainly 
snoourage their adoption wherever a word from xne may be of any avalL 

From, T. McC. BALLANTCoe, Professor Mathematics, Cumberland College, Kentucky. 

I have long taught Prof. Davles* Course of Mathematics, and I continue to like their 
working. • 

From John McLxan Bkll, B. A., Principal of lower Canada CoUege* 

I have used Davles* Arithmetical and Mathematical Series as text-books in fht 
schools under my charge for the last six years. These I have found of great efficacy 
in exciting, invigorating, and concentrating the intellectual faculties of the young. 

Each treatise serves as an introduction to the next higher, by the similarity of Um 
reasonings and methods ; and the student is carried forward, by easy and gradual 
■tops, over the whole field of mathematical inquiry, and that, too, in a shorter time 
fhan is usually occupied in mastering a single department. I sincerely and heartily 
recommend them to the attention of my fellow-teachers in Canada. 

From D. W. Stxxlb, Prin. Philekoian Academy, Cold Springs, Teeoas. 

I have used Davles* Arithmetics till I know them nearly by heart. A better serief 
ef school-books never were published. I have recommended them until they are now 
■Bed in all this region of country. 



A large mass of similar ^ Opinions** may be obtained by addressing tJie pnblldieis 
for spedal drcular for Davles* Mathematics. Kew recommendationB are pabUahad li 
torrent numbers of the Educational JSuUetin. 
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HISTORY. 



Monteilh's Youth's History, * 70 

A Historr of the United States for b^ioners. It is arranged upon the 
catechetical plan, with iliastratiYo maps and engravings, review questions, 
dates in parentheses (that their stadj may be optional with the younger 
class of learners), and interesting Biographical Sketches of all persons 
who have been prominently identified with the history of our country. 

Willard's United States, Sch. ed., $i 40. Un. ed. 2 25 

Do, do. University edition, . 2 25 

The plan of this standard work is chronologically exhibited in front of 
the title-page ; tlie Maps and Sketches are found useful assistants to the 
memory, and dates, usually so difficult to remember, are so systematically 
arranged as in a great degree to obviate the difficulty. Candor, impar- 
tiality, and accuracy, are the distinguishing features of the narrative 
portion* 

Willard's Universal History, 2 25 

The most valuable features of the *■*• United States^* are reproduced in 
Ihis. The peculiarities of the work are its great conciseness and the 
prominence given to the chronological order of events. The margin 
marks each successive era with great distinctness, so that the pupil re- 
tains not only the event but its time, and tlius fixes the order of Idstory 
firmly and usefully in his mind. Mrs. Willard's books are constantly 
revised, and at all times written up to embrace important historical 
events of recent date. 

Berard's History of England, 1 75 

By an authoress well known for the success of her History of the United 
States. Tlie social life of the English people is felicitously interwoven, 
as in Ikct, with the civil and military transactions of the realm. 

Ricord's History of Rome, 1 60 

Fossesses the charm of an attractive romance. The Fables with which 
this history abounds are introduced in such a way as not to deceive the 
lnezi>erienced, while addii^ materially to the value of the work as a reli- 
able index to the character and institutions, as well as the history of tho 
Boman people. 

Banna's Bible History, 1 25 

The only compendium of Bible narrative which affords a connected and 
chronological view of the Important events there recorded, divested of all 
superfluous detidL 



Summary of History, Complete 60 

American History, $0 40. French and Eng. Hist. 35 

A well proportioned outline of leading events, condensing the substance of the 
more extensive text-book in common use into a series of statements so brief, that 
every word may be committed to memory, and yet so comprehensive that it 
presents an accurate though general view of the whole continuous life of nations. 

Harsh's Ecclesiastical History, 2 oo* 

Questions to ditto, 75 

Affording the History of the Church in all ages, with accounts of tho 
pagan world during Biblical periods, and the character, rise, and progn*esa 
of all Religions, as well as the varions sects of the worshipeiK of ChitoU 
The work M entirely non-Beotftrian. thengh strictly catholic* 
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. PENMANSHIP. 

# ^ » 

Beers' System of Progressive Penmanship. 

Per dozen $2 25 

This " ronnd hand " system of Penmanship in twelve nnmbers, com- 
mends ifcself by its simplicity and thoroughness. The first fonr numbers 
are primary books. Nos. 5 to 7, advanced books for boys. Nos. 8 to 10, 
advanced books for girls. Nos. 11 and 12, ornamental penmanship. 
These books are printed from steel plates (engraved by McLees), and are 
imexcelled in mechanical execution. Large quantities are annually sold. 

Beers' Slated Copy Slips, per set *50 

All beginners should practice, for a few weeks, slate exercises, familiar- 
izii^ them with the form of the letters, the motions of the hand and arm, 
&c., &c. These copy slips, 32 in number, supply all the copies found in a 
complete seiies of writing-books, at a trifling cost. 

Payson,Dunton&Scribner'sCopy-B'ks.P.<ioz.,2 25 

The National System of Penmanship, in three distinct series— (1) Com- 
mon School Series, comprising the first six numbers ; (2) Business Series, 
Nos. 8, 11, and 12 ; (3) Ladies' Series, Nos. 7, 9, and 10. 

Fulton & Eastman's Chirographic Charts, *3 75 

To embellish the school room walls, and furnish class exercise in the 
elements of Penmanship. 

Payson's Copy-Book Coyer, per hundred .*3 oo 

Protects every page except the one in use, and furnishes " Unes" with proper 
slope for the penman, under. Patented. 

National Steel Pens, Card with all kinds . . . *15 

Pronounced by competent judges the perfection of American-made pens, and 
superior to any foreign article. 

Index Pen, per gross . . , T5 



SCHOOL SERIES. 
School Pen, per gross, . .$ 60 
Academic Pen, do . . 63 

Fine Pointed Pen, per gross 70 

POPULAR SERIES. 

Capitol Pen, per gross, . . 1 00 

do do pr. box of 2 doz. 2-^ 

Bullion Pen (imit. gold) pr. gr. 75 

Ladies' Pen do 63 



BUSINESS SERIES. 

Albata Pen, per gross, . . 40 

Bank Pen, do . . 70 

Empire Pen, do . . 70 

Commercial Pen, per gross . 60 

Express Per do . 75 

Falcon Pen, do . 70 
Elastic Pen, do .76 



Stimpson's Scientific Steel Pen, per gross .*2 oo 

One forward and two backward arches, ensuring great strength, well- 
balanced elasticity, evenness of point, and smoothness of execution. One 
gross in twelve contains a ScienUfic Gold Pen. 

Stimpson's Ink-Retaining Holder, per doz. .*2 oo 

A simple apparatus, which does not get out of order, withholds at a 
single dip as much ink as the pen would otherwise realize from a dozen 
trips to the inkstand, which it supplies with moderate and easy flow. 

Stimpson's Gold Pen, <^3 oo; with Ink Retainer*^ 50 
Stimpson's Penman's Card, * so 

One dosen Steel Peas (assorted points) and Patent Ink-retaining Pen- 
holder, 
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BOOK-KEEPING. 

Smith & Martin's Book-keeping . . . $i 25 
Blanks to ditto • • *60 

This work is by a pracileal teacher and a practical book-lceeper. It is 
of a thoroughly popular class, and vill be welcomed by every one who 
loves to see theory and practice combined in an easy, concise, and 
methodical form. 

The Single Entry portion is well adapted to snpply a want felt in nearly 
all other treatises, which seem to be prepared mainly for the nse of whole- 
sale merchants, leaving retailers, mechanics, farmers, &c., who transact 
the greater portion of the business of the country, withont a guide. The 
work is also commended, on this account, for general use in Young Ladies* 
Seminaries, where a thorough grounding in the simpler form of accounts 
will be invaluable to the future housekeepers of the nation. 

The treatise on Double Entiy Book-keeping combines all the advan- 
tages of the most recent methods, with the ntmost simplicity of application, 
thus affording the pupil all the advantages of actual experience in the 
counting-house, and giviug a dear comprehension ofi^ the entire sub- 
ject through a judicious course of mercantile transactions. ^ 

The shape of the book is such that the transactions can be presented as 
in actual practice ; and the simplified form of Blanks, three in number, 
adds greatdy to the ease experienced in acquiring the science. 

DRAWING. 

The Little Artist's Portfolio *50 

25 Drawing Cards (progressive patterns), 25 Blanks, and a fine Artistes 
Pencil, all in one neat envelope. 

Clark's Elements of Drawing *i oo 

Containing full instructions, with appropriate designs and copies for a 
complete course in this graceful art, from the first rudiments of outUne to 
the finished sketches of landscape and scenery. 

Fowle's Linear and Perspective Drawing *60 

For the cultivation of the eye and hand, with copious illustrations and 
directions, which will enable Uie unskilled teacher to learn the art himself 
while instruotiug his pupils. 

Monk's Drawing Books— Six Numbers, per set*2 25 

A series of progressive Drawing Books, presenting copy and blank on 
opposite pages. The copies are fac-siniiles of the best imported litho- 
graphs, the originals of which cost from 50 cents to $1.50 each in the 
print-stores. Each book contains eleven large patterns. No. 1. — Ele- 
mentary studies ; No. 2. — Studies of Follaj^e ; No. 3. — Landscapes ; No. 
4. —Animals, I. ; No. 5. — Animals, II. ; No. 6. — Marine Views, &c. 

Ripley's Map Drawing i 25 

One of the most efficient aids to the acquirement of a knoivledge of 
geography is the practice of map drawing. It is useful for the same reason 
that the best exorcise in orthography is the writing of difficult words. 
"Sight comes to the aid of hearing, and a double impression is produced 
upon the memory. Knowledge becomes less mechanical and more intui- 
tive. The student who has sketched the outlines of a country, and dotted 
the important places, is little likely to forget either. The impresElon pro- 
duced may be compared to that of a traveler who has h'icu over the 
ground, while more comprehensive and accurate hx detalL 
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NATURAL SCIENCE. 



FAMILIAR SCIENCE 
Norton & Porter's First Book of Science, • $1 T5 

I By eminent Professors of Yale College. Contains the principles of 

> Natural Philosophy, Astronomy, Chemistry, Physiology, and Geology. 

Arranged on the Catechetical plan for primary classes and hoglnners. 

Chambers' Treasury of Knowledge, . . .125 

Progressive lessons upon— jir«^ common things which lie most imme- 
diately around us, and first attract the attention of the young mind; 
seconds common objects from tho Mineral, Animal, and Vegetable king- 
doms, manufactured articles, and miscellaneous substances ; thirdy a sys- 
tematic view of Nature under the various sciences. May be used as a 
Reader or Text-Book. 

NATURAL PHILOSOPHY. 
Norton's First Book in Natural Philosophy, 1 oo 

By Prof. Norton, of Yale College. Designed for beginners ; profusely 
illustrated, and arranged on the Catechetical plan. 

Peck's Ganot's Course of Nat. Philosophy, i 75 

The standard text-book of France, Americanized and popularized bj 
Prof. Peck, of Columbia College. The most magnificent system of illus- 
tration ever adopted in an American school-book is here found. For 
intermediate classes. 

Peck's Elements of Mechanics, • . . • . • 2 25 

A suitable introduction to Bartlett^s higher treatises on Mechanical 
Philosophy, and adequate in itself for a complete academical couraa 

Bartlett's Synthetic Mechanics, 3 75 

Bartlett's Analytical Mechanics, • • . . . 5 50 
Bartlett's Acoustics and Optics, 3 oc 

A system of Collegiate Philosophy, by Prol Babtlbtt, of West Point 
Military Academy. 

Steele's 14 Weeks Course in Philosophy, .1 so 

G-EOLOGY. 
Page's Elements of Geology, • i 25 

A volume of Chamhers* Educational Course. Practical, simple, and 
eminently calculated to make the study interesting. 

Emmon's Manual of Geology, l 25 

The first Geologist of the country has here produced a work worthy of 
his reputation. The plan of presenting the subject is an obvious improve- 
ment on older methods. The department of Paleontology receiyes espe- 
cial attention. ^a 
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Peck's Ganot's Popular Physics. 

TESTIMONIAIiS. 

¥rov\ Fbof. Ax<oi7ZO Collik, Cornell College^ Iowa. 
I am pleased with it. I have decided to introduce it as a text-book. 

From H. F. JoasBOVy President Madison College, Sharon, Miss. 
I am pleased with Peek*6 Ganot, and think it a magnificent book. 

From Fbof. Edwabd Bbooks, Pennsylvania Stale Xormnl School 

Bo eminent are its merits, that it will be introduced as the text-book upon eleman- 
physics in this institution. 



l^Vtwi H. H. LocKwooD, Professor Natural Philosophy U. S. Naval Academg. 

I am so pleased with it that I will probably add it to a course of lectures giren to Um 
midshipmen of this school on physics. 

Prom Gia S. Mackie, Professor Natural History University of NashviUe, Tenru 

I bare decided on the introduction of Peck's Ganot*s Philosophy, as I am satisfied 
that it is the best book for the purposes of my pupils that I have seen, combining sim 
plicity of explanation with elegance of illustration. 

From W. S. McBax, Supermlendent Vevay Public Schools, Indiana. 

Having carefully examined a number of text-books on natural philosophy, I do not 
hesitate to express my decided opinion in favor of Peck's Ganot. The matter, stylei 
and illustraUon eminently adapt the work to the popular wants. 

From Riv. Sahxtsl MoKikvbt, D.D., President Austin College, HunJtsville, TesMs. 

It gives me pleasure to commend it to tAtchera. I have taught some elasses with It 
as our text, and must say, for simplicity of style and clearness of illustration, I have 
found nothing as yet published of equal value to the teacher and pupil. 

J^Vom C. V. Speab, Prineipal'Mapletoood Institute, Pittsfield, Mass. 

I am much pleased with its ample illustrations by plates, and its clearness and sim- 
plicity of statement. It covers the ground usually gone over by our higher classei^ 
and contains many fresh illustrations from life or didly occurrences and new applica 
tions of scientific principles to such. 

^rom J. A. Bakfisld, Superintendent MarshcUl Public Schools, Michigan. 

I have used Peck's Ganot since 1863, and with increasing pleasure and satisfactiox! 
each term. I consider it superior to any other work on physics in its adaptation to our 
high schools and academies. Its illustrations are superb — ^better than three timM 
their number of pages of fine print. 

From A. Sohuylxb, Professor of Mathematics in BatdtHn University, Berea, Ohio* 

After a careful examination of Peck's Ganot' s Natural Philosophy, and an actual 
lest of its merits as a text-book, I can heartily recommend it as admirably adapted to 
meet the wants of the grade of students for which it intended. Its diagrams and Ulos- 
trattons are unrivaled. We use it in the Baldwin University. 

From D. C. Van Xobm an. Principal Van Norman Institute, New York. 

The Natural Philosophy of M. Ganot, edited by Prof. Peck, is, in my opinion, fh« 
best work of its kind, for the use intended, ever published in this country. Whether 
regarded in relation to the natural order of the topics, the precision and clearness of 
tts definitions, or the fullness and beauty of its illustrations, it is certainly, I think, an 
advance. 



For many similar testimonials, see current numbers of the Illustrated Edsi 
Uonal BuUetin. 
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NATURAL SCIENCE-Continued. 

CHEMISTRY. 

Porter's First Book of Chemistry, . . . .fl oo 
Porter's Principles of Chemistry, . . . . 2 oo 

The above are widely known as the productions of one of the most 
eminent scientific men of America. The extreme simplicity in the method 
of presenting the science, while exhaustively treated, has excited uni- 
versal commendation. Apparatus adequate to the performance of every 
experiment mentioned, may be had of the publishers for a trifling sum. 
The effort to popularize the science is a great success. It is now within 
the reach of the poorest and least capable at once. 

Darby's Text-Book of Chemistry, . . . .175 

Purely u Chemistry, divesting the subject of matters comparatively 
foreign to it (such as heat, light, electricity, etc.), but usually allowed to 
engross too much attention in erdinary scheol-books. 

Gregory's Organic Chemistry, ..... 2 50 
Gregory's Inorganic Chemistry, 2 50 

The science exhaustively treated. For colleges and medical students, 

Steele's Fourteen Weeks' Course, 1 25 

A successful effort to reduce the study to the limits of a ^riglB term, 
thereby making feasible its general introduction in institutions of every 
character. The author's felicity of style and success In making the 
science nx»-eininently intereaUng are oeculiarly noticeable featlires. 

Chemical Apparatus, to accompany "Porter" 20 00 
do do > to accompany " Steele" 25 00 

BOTANY. 
Thinker's First Lessons in Botany, . . . . 40 

For children. The technical terms are largely dispensed with in favor 
of an easy and familiar style adapted to the smallest learner. 

Wood's Object Lessons in Botany, .... i 35 

Wood's Intermediate Botany, 2 25 

Wood's New Class-Book of Botany, ... 3 50 

The standard text-books of the United States in this department In 
(Style they are simple, popular, and lively; in arrangement, easy and nat- 
ural ; in description, graphic and strictly exact. The Tables for Analysis 
are reduced to a i>erfect system. More are annually sold than of all others 
combined. 

Darby's Southern Botany, 2 oo 

Embracing general Structural and Physiological Botany, with vegetable 
products, and descriptiona of Sottthem plants, and a complete Flom of 
the Soutbem States. ^ . 
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NATURAL SCtENCE-Continued 

PHYSIOLOG-T. 

Jarvis' Primary Physiology, 4 75 

Jarvis' Physiology and Laws of Health, • i 65 

The only books extant which approach this subject with a proper vieir 
of the trae object of teaching Physiology in schools, viz., that scholars 
may know how to take care of their own health. In bold contrast with 
the abstract Anatomiee^ which children learn as they wonid Greek or 
Latin (and forget as soon), to diacipllnB the viind, are these text-books, 
using the eeienee as a secondary consideration, and only so far as is 
for the comprehension of the laws of health. 



Hamilton's Vegetable & Animal Physiology, i 25 

The two brandies of the science combined in one volume lead tlid sfeUi* 
dent to a proper comprehensioa of the Analogies of Nature. 

ASTRONOMY. 
Willard's School Astronomy i os 

By means of clear and attractive illustrations, addressing the eye in 
many oases by analogies, careful definitions of all necessary technical 
terms, a careful avoidance of verbiage and unimportant matter, particular 
attention to analjrsis^ and a general adoption of the simplest methods, 
Mrs. Willard has made the best an4 most attractive elementary Astron^ 
omy extant 

Hclntyre's Astronomy and,^the Globes, • • 1 50 

A complete treatise for intermedi§te classes. Highly approved. 

Bartlett's Spherical Astronomy, 4= 50 

The West Point course, for advanced classes, with applicationa to tha 
current wants of Navigation, Geography, and Chronology. 

NATURAL HISTORY. 
Carrs Child's Book of Natural History, . . o 50 

Illustrating the Animal, Vegetable, and Mineral Kingdoms, with appli- 
cation to the Arts. For beginners. Beantifully and copiously illustrated. 

ZOOLOGY. 
Chambers' Elements of Zoology, 1 60 

A complete and comprehensive system of Zoology, adapted for aca- 
demic instruction, presenting a systematic view of the Anin w^i Kingdom 
as a portion of external Nature. 

i^n It win be observed, that, in the various departments of Natural Scienee, the 
ATiONAi. SsBiES Is cxtremely rich. The mineral, animal, and v^etable kingdoms, 
matter, and the laws that govern ft in all its Ibi-ms, are here placed before the 
Jtadent by those who have made its study a specialty and a life work. The works 
of Professors Peck, of Columbia College, Nouton and Pobteb, of Yale, BAmv 
UETT, of West Point Military Academy, Ehmems, of Williams, and State Geologist 
•f New York and North Carolina, Wood, the botanist, and Jarvis, the eminent phy- 
^ * , are esteemed indubitable authority in all that conoerns iiheir severid spccialttoi 
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Jaj^s' Physiology and Laws of Health. 

TESTIMONIALS. 
Fnym Samxtiel B. MoLaks, Superintendent Publte SchooU, Keokuk^ Iowa, 

I am glad to see a renlly r'ood text-book on this much neglected, branch. This ii 
tiear, concise, accurate, and euii.i(.a'J7 adapted to the cZo^a-room. 

From William F. Wtke8, JMncipal o/Academyt West Cfhester^ Pennsylvania, 
A thorough examination has satisfied me of its superior claims as a text-book to tbt 
attention of teacher and l^ught. I shall introduce it at once. 

F^rnn H. B. Sanfobd, Principal of East Oenesee Car^erence Seminary y N. Y. 

** Jarris* Physiology ^ is received, and fully met our expectations. We immediately 
adopted it. 

l^rom Isaac T. Goodnov, State Svpertntendent of Kansas— ptiblished in connection 

tHth the ^* School Law.** 

" Jarvis* Physiology," a common-sense, practical work, -with just enough of anat- 
omy to understand the physiological portions. The last six pages, on Man^s Bespon- 
Bibuity for his own health, are worth the price of the book. 

From D. W. Stbtenb, Superintendent Public Schools^ Fall River, Mass. 

I have examined Jarvis* ** Physiology and Laws Of Health,** which you had the 
kindness to send to me a short time ago. In my judgment it is far the best work of 
the kind within my knowledge. It has been adopted as a text-book in our public 
■choolfl. 

J^^om Henby G. Dsnny, Chairman Book Committee, Boston, Mass. 

The very excellent ** Physiology " of Dr. Jarvis I had introduced into our High 
School, where the study had been temporarily dropped, believing it to be by far th« 
best work of the kind that had come under my observation ; indeed, the reintrodac* 
tion of the study was delayed for some momfchS| because Dr. Jarvis^ book conld not be 
had, and we were unwilling to take any other. 

From PBor. A. P.^Pkabodt, D.D., LL.D., Harvard University. 

* * I have been in the habit ti eiamlning school-books with great care, and I 
hesitato not to say that, of all the text-books 09 Physiology which have been given to 
the public. Dr. Jarvis* deserves Uie first place on the score of accuracy, thoroughness, 
method, simplicity of statement, aD4 constant reference to topics of practical interest 
and utility. 

From Jahxs N. Townssnd, Superintendent Public Schools, Hudson, N. Y. 

Every human being is appointed to take charge of his own body ; and of all books 
written upon this subject, I know of none which will so well prepare one to do this as 
** Jarvis' Physiology** — ^that is, in so small a compass of matter. It considers the 
pure, simple laiWB of health paramount to science ; and though the work is thoroughly 
scientific, it is divested of all cumbrous technicalities, and presents the subject of phy- 
sical life in a manner and style really charming. It is unquestionably the best text- 
boDk on phyidology I have ever seen. It is giving great satis&ction in the schools of 
this city, where it has been adopted as the standard. 

Frofm L. J. Sakfobd, BID., Prof. Anatomy and Physiology in Yale College. 

Books on human physiology, designed for the use of schools, are more generally s 
failure perhaps than are school-books on most other subjects. 

The great want in this department is met, we think, in the well-written treatise of 
Dr. Jarvis, entitled " Physiology and Laws of Health." • • The work is not too 
detailed nor too expansive in any department, and is clear and concise in all. It if 
not burdened with an excess of anatomical description, nor rendered discursive b^ 
many zoologies references. Anatomical statements are made to the extent of quah- 
fying the student to attend, understandingly, to an exposition of those functional pro- 
eesses which, collectively, make up health ; thus the laws of health are enunciated, 
and many suggestions are given which, if heeded, will tend to its preservation. 



For further testimony of similar character, see current numbers of the IlfaM» 
Educational Bulletin. 
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MODERN LANGUAGE. 



# ^ » 



French and English Primer, $10 

German and English Primer, 10 

Spanish and English Primer, ...... 10 

The names of common olyects properly illustrated and arranged in easy 
lessons. 

Ledru's French Fables, 75 

Ledru's French Grammar, 1 00 

Ledru's French Reader, 1 00 

Tlie author's long experience has enabled him to present the most thor- 
oughly practical taxt-books extant, in this branch. The system of pro- 
nunciation (by phonetic illustration) is original with this author, and will 
commend itself to all American teachers, as it enables their pupils to se- 
cure an absolutely correct pronunciation without the assistanceof a native 
master. This feature is peculiarly valuable also to " self-taught" students. 
The directions for aacertalning the gender of French nouns — also a great 
Btumbling-block — are peculiar to this work, and will be found remarkably 
competent to the end proposed. The criticism of teachers and the test of 
the school-room is invited to this excellent series, with confidence. 

Haskin's French and English First Book . 75 

Presents the striking feature of a sftnultaneous presentation of the ele- 
mentary principles of the vernacular with those of a foreign languaga 
This is the method which the practical teacl^ naj^irally pursues in oral 
instruction, and possesses peculiar advabtages in application to young 
pupils. 

Pujol's Complete French Class-Book, . . . 2 25 

Offers, in one volume, methodically arranged, a complete French course 
— usually embraced in series of from five to twelve books, including the 
bulky and expensive Lexicon. Here are Grammar, Conversation, ''and 
choice Literature — selected from the best French authors. Each branch 
is thoroughly handled ; and the student, .having diligently completed the 
course as prescribed, may consider himself, without further application, 
ceafaU in the most polite and elegant language of modern times. 

Maurice-Poitevin's Grammaire Francaise, • 1 00 

American schools are at last supplied with an American edition of this 
finmous text-book. Many of our best institutions have' for years been pro- 
curing it from abroad rather than forego the advantages it offers. The 
policy of putting students who have acquired some proficiency from the 
ordinary text-books, into a Grammar written in the vernacular, can not 
be too highly commended. It affords an opportunity for finish and review 
at once ; while embodying abundant practice of its own rules. 

Worman's Elementary German Grammar, . 1 2 

A work of great merit Well calculated to ground the student in the 
elements of this language, become so important by the extensive settle- 
ment of Germans in this country. 

Willard's Historia de Jos Estados Unidos, • 2 00 

The History of the United States, translated by Professors Tolon and 
De Tosnos, will be found a valuable, instructive, and entertaining read- 
ing-book for Spanish classes. 
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